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( I n s c r u c t i o n o  on r e v e r s e  s i d e )  

A t o t a l  of 11,774,483 pounds of f i s h  and s h e l l  f i s h  were r epor ted  a s  landed i n  Puerto Pico betweel 
January 1,  1983 and March 31, 198G. Reported landings  rep resen t  a t o t a l  income of aliout $15.1 
n u l l i o n  f o r  t h e  39 month per iod .  There were 1,415 and 1,585 fishermen i n  t h e  1983 and 1985 censusr 
r e s p e c t i v e l y ,  however, the re  a r e  2,660 fishermen on our  l is ts .  A t o t a l  of 5,940 vesse l s  were 
r e g i s t e r e d  a s  commercial f i s h i n g  boa t s  i n  1983, while only 3,171 were r e g i s t e r e d  i n  1935. 
The most abundant f i s h e s  i n  t h e  commercial ca tch  were snappers,  groupers,  and grunts .  Conch was 
t h e  most abundant s h e l l f i s h  folowed by l o b s t e r s .  Tlie west c o a s t  r epor ted  more landings than any 
o t h e r  c o a s t  f o r  a l l  t h r e e  years .  F ish  p o t s  produced 36% of t h e  t o t a l  landings.  R i o s t a t i c a l  
samples were obtained f o r  r e e f f i s h e s , s p i n y  l o b s t e r s ,  and c o a s t a l  and oceanic p e l a  i c  f i s h e s .  The 
modal s i z e  c l a s s  f o r  captured  spiny l o b s t e r ,  Panul i rus  argus ranged from 3.0 - 4.8 I n .  CL i n  1985 
-1986. Egg bearing females were found i n  a l l  months except  J u l y  and September 1984. 

+ 
The mean s i z e  f o r  t h e  b lue  marl in,  Makaira n ig r i cans  was found t o  be 208 - 33 cm (n=22G) and 217. 
+ - 33.6 (n=278) f o r  1984 and 1985, r e spec t ive ly .  Length-frequency d a t a  f o r  t h e  dolphin f i s h ,  
Coryphaena hippurus shows t h a t  t h e  modal s i z e  c l a s s  was 90-99 cm FL f o r  both years .  Dolphin f i s h  
were mostly caught i n  Apr i l  through June,  while b lue  mar l ins  were most abundant i n  August and 
September . 



CURPURATI ON IZUR 'I HE UEVELOPI'IEIdT Al~lD ADIIII'II STRATI Ol,l OF 711E 

PlAHII~IE, LACUSTRINE AND FLUVIAL EESUUF:CES 

C o m p l e t i o n  R e p o r t  t o  t h e  

N a t i o n a l  M a r i n e  F i s h e r i e s  S e r v i c e  

E n t i t l e d  
1 

CUDEEWRi?/NI'IFS C o o p o - a t i  v e  S t a t i  r t i c s  P r o g r a r n  

G r a c i  el a G a r c i  a-1101 i n e r  

F ~ D J E c ~  L e a d e r  

J o s e p h  J .  f : : i m r n e l ,  F'h. D. 

D i r e c t o r  

F i s h e r i e s  R e s e a r c h  L a b o r a t o r y  

S c t b m i t t e d  b y  

I v a n  S a n c h e z  A y e n d e  

E x e c u t i v e  D i r e c t o r  

1 
P r o j e c t  SF-23  g r a n t e d  u n d e r  F e d e r a l  Lakt FL 94-2b5 



ACKNOWLEDGMENTS 

I w i s h  t o  e x p r e s s  my m o s t  s i n c e r e  g r a t i t u d e  t o  a l l  who 
c o n t r i b u t e d  t o  t h e  c o m p l e t i o n  of  t h i s  r e p o r t .  I a m  s p e c i a l 1  y  
g r a t e f u l  t o  M r s .  Ana M. R u i r  de  C r e s p o  ( M i l a g r o s l  f o r  
f a c i l i t a t i n g  t h e  t a b l e s  and  d a t a  e n t r y .  I want  t o  t h a n k  t h e  
S t a t i s t i c s  Team a t  t h e  o f f i c e  Mrs. Ana  R i v e r a  and  Mrs. Carmen 
M a t i a s ,  a s  w e l l  a s  t h e  p o r t  a g e n t s ,  J u l i o  P e r e z ,  JESUS Leon,  
Walter I r i z a r r y ,  L u i s  A. R i v e r a ,  Jose R. Co lon ,  Hector Dixon 
( f o r m e r 1  y  w i t h  t h e  E ) : p l o r a t o r y  F i s h i n g  P r o j e c t ) ,  J u l i o  a n t o n s a n t i  
( p r e s e n t l y  with CODREMAR), L u i s  M. E l i r a l d e  ( p o r t  a g e n t  i n  19853 
and  M s .  A ida  Rosario p r e s e n t l y  E x p l o r a t o r y  F i s h i n g  L e a d e r .  
S p e c i a l  t h a n k s  are d u e  t o  M r .  J u l i o  P e r e z  f o r  h i s  h e l p  i n  t h e  
a n a l y s i s  o f  t h e  1985 b i o s t a t i s t i c a l  d a t a .  M r .  G e o r g e  D e n n i s  and  
M r .  J a y  Rooker  of  t h e  D e p a r t m e n t  o f  M a r i n e  S c i e n c e s  a t  t h e  
U n i v e r s i t y  o f  P L I ~ I - t o  R i c o  added  g r e a t l y  t o  t h e  a n a l y s i s  o f  1985 
Haemul id  d a t a .  Also, I would l i k e  t o  t h a n k  M s .  Nayda H o n i l l a  f o r  
h e r  h e l p  i n  c o ~ n p l e t i n g  v a r i o u s  d r a f t s  of  t h i s  work. 

W i t h o u t  t h e i r  e f f o r t ,  and  t h e  c o o p e r a t i o n  of  i s l a n d  f i s h e r m e n  i t  
4 io~1 ld  n o t  h a v e  b e e n  p o s s i b l e  t o  s ~ ~ c c e s s f  u l 1  y  c o m p l e t e  t h i s  
r e p o r t .  



R t o t a l  o f  11,774,483 pounds o f  f i s h  and s h e l l f i s h  blere 
repor ted  as landed i n  F'uerto E i co  betv~een January 1, 1983 and 
I'larch 31, 1986. The da ta  r epo r t ed  h e r e i n  i s  raw data, no 
c o r r e c t i o n  f a c t o r  has been used t o  account f o r  non-repor t ing 
and/or mis - repor t ing .  F:eported land ings  represent  a  t o t a l  income 
of about 5i5.1 m i l l i o n  f o r  t h e  39 month per iod .  There 
were 1,415 and 1,585 f ishermen i n  t h e  1983 and 1985 census 
r espec t i ve l y .  However, as o f  1984 data, t h e r e  a re  a  t o t a l  c~f 
2,660 f ishermen on o ~ t r  l i s t s .  A t o t a l  of 5,940 ves=.el s  
erere r e g i s t e r e d  as  commercial f i r h i n g  boa ts  i n  1983, wh i l e  
on ly  3,171 were r e g i s t e r e d  i n  1985 (Puer to R i co  Po r t s  
A u t h o r i t y ) .  

The most abundant f i s h e s  i n  t h e  comn~ercial  ca tch  +rere 
snappers, g ro~~pe i - 5  and grc~r t ts  f o r  each year separa te l y  ?.nd a l l  
years con,bined. Conch \.?as t h e  most ab~rndant r h e l l  f i s h  f o l  1 owed by 
lobs te rs .  The blest coast,  as i n  t h e  past,  r epo r t ed  more land ings  
than any o the r  coast  f o r  a l l  t h r e e  p r o j e c t  years. F i s h  p o t s  elere 
t h e  most w ide l y  used gear producing 36% o f  t h e  t o t a l  land ings  
du r i ng  a1 1  t h r e e  years. 

R i o r t a t i s t i c a l  samples were ~ b t a i n e d  f o r  r e e f f  i ~ h e s .  sp iny  
l obs te rs ,  and coas ta l  and oceanic p e l a g i c  f i shes .  Data from one 
of  t h e  t a rge ted  r ee f  f i s h  species, Qgucw j  ~hr--zrg~j i n d i c a t ~ d  a 
mean s i z e  a t  capture  o f  241 f 38 rnm FL !n= 330) and 262 + 72.9 mm 
FL tn=8911 f o r  1984-1985 and 1985-1986, . respec t i ve l y .  

The da ta  T n r  spin;, l o b s t e r ,  ~$~%~~j-t--i.~ gv-gut, shotre a s h i f t  i n  
modal s i z e  c l a s s  from 3.5-4.0 i n  CL i n  1984-19835 t o  t h e  3.9-3.5 
i n  CL s i z e  c l a s s  i n  1985-1996. Egg bear ing  females were found i n  
a l l  months except d u r i n g  ' ~ u l ~  and September, 1984. 

The mean s i r e  f o r  t h e  b l u e  ma r l i n ,  Makai ra n_Lgt-&c_-~s, vras 
found t o  be 200 233 cm !n=Z26) and 217.7 2 33.6 !n=278) f o r  1784 
and 1985, r e c p e c t i v e l  y. Length-frequency data  f o r  t h e  do lph in  
f i s h .  C_n_t-.~pt_lsg"_~ h_L~~zr_l-z "t?nvrrc. t h a t  t h e  modal z i z e  c lass.  was 9':)- 
99 cm FL f o r  bo th  years. Do lph in  f i s h  were most ly  cacight i n  
G,a r i  1  through June, w h i l e  b l u e  m a r l i n s  were most abundant i n  
August and September. 



TABLE OF CONTENTS 

PAGE 

QCP;MOLEDGENEMTS ........................................... i 

ABSTF:ACT ........................................... i i  

TABLE OF CONTENTS..................................... i i i  

L I S T  OF FIGURES ........................................... i u  

L I S T  OF TABLES ........................................... v 

INTRODUCTION ........................................... I 

F'FtOCEDURES ......................................... 3 

RESULTS AND DISCUSSIOI'I ................................... 7 

LITERATURE CITED....... ............................... 90 



LIST OF FIGURES 

PAGE 

Fig.  1 

Fig.  2  

F ig .  3 

Fig. 4 

Fig.  5 

F ig.  6 

Fig.  7 

F ig .  8  

F ig .  9  

F ig .  1 C l  

Fig .  11 

Fig.  12 

Fig.  13 

Fig.  14 

Coastal m ~ ~ n i c i p a l i t i e s  and f i s h i n g  cen te rs  i n  
Puer to Kico... ..................................... 
F i s h  t i c k e t  p rov ided t o  t h e  f ishermen t o  reco rd  
t h e i r  catch.......... .............................. 
Cooiputer COB-tn used t o  precess t h e  ca tch  i n f o raa -  
t i o n  f o r  each f isherman ............................. 
B i a s t a t i s t i c a l  Sampling Program ree f  f i s h  survey 
form... ............................................ 
F o r m f o r  t o t a l  ca tch  composi t ion ................... 
A c t ~ i a l  da ta  form f o r  i n d i v i d u a l s  o f  species, 
l eng ths  and weights. ............................... 
Data sheet used f o r  measurement o f  sp iny  lobs ter . .  . 
Areas from which da ta  from coas ta l  and oceanic 
pe l ag i c  species were gathered f o r  t h e  R i o s t a t i s -  
t i c a l  Santpl i n g  Program. L i s t  o f  tournaments 
covered ............................................ 
Data sheet used by agents t o  c o l l e c t  i n f o rma t i on  
on coas ta l  and ~ c e a n i c  pe l ag i c  f ishes..  ............ 
Tota l  n~lmber o f  f ishermen f rom 1983 and 1985 i s l a n d  
censuses .......................................... 
Mean, 95% conf idence i n t e r v a l s  and range of f o r k -  
l eng th  by month f o r  . 
Mean, 95% conf idence i n t e r v a l  and range of FL (mm) 
b y  month f o r  Hi 5gggrgzI 1985-.............-... 

Mean, 95% conf idence i n t e r v a l ,  and range o f  FL (mm) 
f o r  Hi fl_~~.:Fl,g by month, 1985.. .......... 
1985 Trap caught !iaemil_pn spp: Mean, 95% C. I. 
and range o f  f o r k  l eng ths  i n  mm .................... 



LIST OF TABLES 

FAGE 

Table 

Tab1 e  

Table 

Table 

Tahl e  

Table 

Tab1 e  

Table 

Tab1 e  

Tab1 e  

Table 

Tab 1 e  

Table 

Table 

Table 

Table 

1  S e l e c t e d p o r t s  f o r  t h e c o l l e c t i o n  of f i n f i s h  and 
l o b s t e r  da ta  f 01- t h e  B i o s t a t i s t i  c a l  Sarr~pl i n g  
Frogrant ........................................ 40 

2 To ta l  number of f ishermen i n  1983 and 1985. .... 4 1 

3 To ta l  number o f  t i c k e t s  by month f o r  1982, 1983. 
1984. 1985, and 1986 

4 2 ........................... 
4  Recorded f i s h  and s h e l l f i s h  land ings ,  ,in poiinds, 

r epo r t ed  i n  Puer to  Rico du r i ng  1983 by percentage 
o f  catch, average (P/Lbs) and ca tch  va lue  i n  
dollars.................. ...................... 4 3  

5  F:ecorded f i s h  and s h e l l f i s h  landings,  i n  pounds. 
r epo r t ed  i n  F ~ r e r t o  H ico  du r i ng  1904.. .......... 4 4  

6  Recorded f i s h  and she1 I f  i s h  1  andings. i n  pounds, 
r epo r t ed  i n  Fue r t o  R ico  du r i ng  1985. ........... 4 5  

7 Recorded f i s h  and s h e l l f i s h  landings,  i n  pounds, 
r epo r t ed  i n  Fuer to  Rico du r i ng  1986............ 46 

8  Q u a n t i t y  of f i s h  and s h e l l f i s h  landed by munici-  
p a l i t y  du r i ng  1983............ ................. 47 

9  Q u a n t i t y  o f  f i s h  and s h e l l f i s h  landed by munici-  
p a l i t y  drrr ing 1984... .......................... 4 8 

1 0 ;  Q u a n t i t y  o f  f i s h  and s h e l l f i s h  landed by munici-  
p a l i t y  du r i ng  1?85............ ................. 4 9  

11 Q u a n t i t y  o f  f i s h  and s h e l l f i s h  landed by munici-  
p a l i t y  du r i ng  1986 ............................ 50 

12 To ta l  l and ings  of f i s h  and s h e l l f i s h  by coast  re- 
por ted  f o r  1983, 1904, 1985 and 1986..... ...... 51 

13 Quant i ty  and va lue  of f i s h  and s h e l l f i s h  by 
species and gear f o r  1983.......... ............ 5 2 

14 Q u a n t i t y  and va lue  o f  f i s h  and s h e l l f i s h  by species 
and gear f o r  1984............. ..............,.. 5 3 

15 Buant i  t y  and va lue  o f  f i s h  and s h e l l f  i 5 h  by species 
and gear f o r  1985.. ............................ 54 

lba  Q u a n t i t y  and va lue  o f  f i s h  and s h e l l f  i 5 h  by species 
and gear f o r  January, 1986........ ............. 55  



FAGE 

Table 

Table 

Table 

Table 

Table 

Tab1 e  

Table 

Tab1 e  

Tab1 e  

Table 

Table 

Quant i ty  and va lue  o f  f i s h  and s h e l l f i s h  by species 
and gear f o r  February, 1986... ................. 
Ruanti t y  and va lue of f i s h  and s l le l  l f  i 511 by spec1 r ?5  
and gear f o r  March, 1986 ........................ 
Year ly  summary o f  t o t a l  l and ings  by gear f o r  
1983 ........................................... 
Year ly  summary o f  t o t a l  l and ings  by gear for  
1984 ........................................... 
Year ly  summary o f  t o t a l  l and ings  by gear f o r  
1985.. ........................................ 
Summary o f  opera t ing  gears, and percent  of 
t h e  t o t a l  i n  Puer to Rico, 1983-1985 ............ 
Q u a n t i t y  and va lue of f i s h  and s h e l l f i s h  by 
species and month f o r  1983 ..................... 
Q u a n t i t y  and va lue  of f i s h  and s h e l l f i s h  by 
species and month f o r  1984 ..................... 
Q u a n t i t y  and va lue  o f  f i s h  and s h e l l f i s h  b y  
species and month f o r  1985 ..................... 
Q u a n t i t y  o f  f i s h  l and ings  by species and month 
f o r  1986.......... ............................. 
L i s t  of spec ies  o f  f i n f i sh  measured f o r  t h e  
H i o s t a t i s t i c a l  Santpling Program showing month- 
ly and y e a r l y  biomass......... ................. 

Table 26 Seasonal d i s t r i b u t i o n  of s i z e  c lassess o f  i n d i -  
v i  dual s  o f  t h e  ye1 1  o v ~ t a i  1  snapper. Q g p y g s  

6 7  ...................................... 
Table 27 Seasonal d i s t r i b u t i o n  o f  s i z e  c lassess of  i n d i -  

v i  dual s  of  t h e  queen t r i  gger f  i sh Hal i s tes  ye$ghg 6 ti 

Table 28 Seasonal d i s t r i b u t i o n  o f  s i z e  c lassess o f  i n d i -  
v i d u a l s  o f  t h e  r e d  h ind,  Eeineehelus gg$fn$gz.. GY 

Table 29 Seasonal d i s t r i b u t i o n  o f  s i z e  c lassess o f  i n d i -  
v i  dual  s  o f  t h e  1  ane snapper, LyLi3ggp ~ Y E S ~ C ~ Z .  7 0 

Table 30 Seasonal d i s t r i b u t i o n  o f  s i z e  c lassess  of i n d i -  
v i  dual s  o f  t h e  wh i t e  g run t  Hggmghg?n ... 7 1 

Table 30a Length-weight r e l a t i o n s h i p s  of t h e  Hageyhgn 
spp. front t h e  t r a p  f i s h e r y  f o r  19B5. P r e d i c t i v e  
Regression ................................... 7 2  



Table 3Crb Hag~nc_tt~n cornposit ion o f  t h e  t r a p  ca tch  ......... 7 7 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Tabl I:? 

Table 

Table 

Table 

Seasonal d i s t r i b u t i o n  o f  s i z e  c lassess of i n d i -  
v i  dual  s o f  t t i e  spot ted  goatf  i sh, PE;ggdgpene~ts 
maculatus.... - - - - - - - - - .................................. 7 4 

Seasonal d i s t r i b u t i o n  of s i r e  c l  assess o f  i n d i  - 
v i d u a l s  of t h e  t r u n k f i s h  .. 7 5  

Seasonal d i s t r i b u t i o n  of s i r e  c lassess  of i n d i -  
v i  dl-tal s o f  t t w  scrawled covtf i sh L, qg~IlycIcor~-z 7 f, 

Seasonal d i s t r i b u t i o n  o f  s i z e  c l  assess o f  i n d i  - 
v i  dual  s o f  t h e  honeycomb covtf ish L, gagygon La.. 7 7 

Seasonal d i s t r i b u t i o n  o f  s i z e  c lassess of  i n d i  - 
v i d u a l s  of t h e  smooth t r u n k f i s h  LL frLqggs?gr ... 7 8 

Seasonal d i s t r i b u t i o n  o f  s i z e  c l  assess of  i n d i  - 
v i  dual  s 0.f t h e  spo t ted  t r unk f  i sh L, b tcs~da lL5 i .  7 C, 

Number o f  l o b s t e r s  r epo r t ed  by coast  by month and 
t o t a l  number o f  l o b s t e r s  measured by sex per  nionth 
f r o ~ n  Rpr i  1, 198S through March, 1986.. ......... 811 

Elnmber o f  l o b s t e r s  r epo r t ed  by coast  by month from 
A p r i l ,  1984 through March, 1985.... ............ 81 

Number o f  l o b s t e r s  sampled by month f o r  1983... 82 

Length-frequency d i s t r i b u t i o n  by sex and by month 
f o r  t h e  sp iny  l o b s t e r  F 'a r i~~ l  i r u s  g y q g ~ ,  1985-1986 H3 

Length-frequency d i s t r i b u t i o n  by see and by month 
f o r  t h e  sp iny  l o b s t e r  Eanul i r ~ c s  ayqgr;, 1984-1985 84 

Coastal  and oceanic pe l ag i c  f i s h e s  landed per  month 
a t  l o c a l  f i s h i n g  tournaments, 1985............ . 85 

t.li.i~iib~:?~. O F  I::i rig III~CI:I?T.UI I ~ ~ ~ 1 & g ~ _ 0 ~ ! y g ~  &sys l l . s  
and cero, 3, r-ggaars measured between May and 
July,  1985.. ................................... 86 

~ o n t h l  d i s t r i b u t i o n  by sex f o r  EgyreQgyzna h i ~ e u r L t s  
f o r  Opri l -October,  1985 ........................ 3 7  

Month1 y size-frequency d i s t r i b u t i o n ,  by sex, f o r  
t h e  do lph in - f i sh ,  Ca_r_yph_aen_a h_geegrgE;. ......... 88 

1-lumber of b l u e  n ia r l in ,  Ual:sLya nLqrLcan_c, per 
month by see n 4 ................................... 



I n t r o d u c t i o n  

The S t a t e / F e d e r a l  Agreement s t a r t e d  w i t h  t h e  F e d e r a l  Law 

F'L 94-265 i n  O c t o b e r ,  1982  [ F ' r o j e c t  SF-11) a s  a  contplement f o r  

t h e  PL 88-309 t o  o b t a i n  a b e t t e r  a p p r a i s a l  o f  t h e  f i s h e r i e s  re- 

s o u r c e s  of  P u e r t o  R i c o  and  t o  m o d e r n i z e  t h e  t a b u l a t i o n  of d a t a  

t h r o u g h  t h e  L t s e  o f  micro-computers .  

Ttii 5 cocnpl e t i  on r e p o r t  r e p r e s e n t s  segment  3 of P n e r t o  R i  co '  s 

S t a t e J F e d e r a l  Agreement (SJF-23) .  The main o b j e c t i v e  of t h i s  

segclrent 4ias t o  c o l l e c t ,  p r o c e s s ,  and d i  s s e m i n a t c  f is;hr?ri ec- 5 t a t . i ~ -  

t i c s  on t h e  commerci a1  f i s h e r i e s  of  P u e r t o  R i c o  f o r  u s e  i n  t h e  

t e r r i  t o r i  a1  and F e d e r a l  f i s h e r i e s  management programs.  

To s a t i s f y .  t h i s  o b j e c t i v e  t h r e e  j o b s  w e r e  d i s t i n g u i s h e d .  

J o b  1  e n t i t l e d  " C o m p ~ t t a r i z a t i o n  and  t r a n s f e r  of d a t a  c o l  l e c -  

t e d  i n  1580, 1981,  and  1982 by  CODREMAR t o  t h e  NMFS" had  b e e n  

d e l e t e d  f rom t h e  1985-1986 p r o p o s a l  b u t  was n o t  a c t u a l l y  

c o m p l e t e d  u n t i l  1985. 

J o b  2  e n t i t l e d  " C o l l e c t i o n ,  p r o c e s s i n g ,  and t r a n s f e r  o l  

commerci a1 f i s h e r i e s  s t a t i s t i c s " ,  had  t h e  f  01 l o ~ i n g  o b j e c t i v e s :  

1. To ' c o l l e c t  commerc ia l  f i s h e r i e s  s t a t i s t i c s  i n  P ~ ~ e r t o  

Hico  be tween  Apr i  1  1 ,  1485  and March 31, 1986. 

?, To e n t e r ,  e d i t ,  and  p r o c e s s  d a t a  on t h e  App le  1 1  

comp~c te r .  

3. To t r a n s f e r  d a t a  t o  MHFS i n :  

a .  a  non-summarized f o r m  by d i s k e t t e .  

b. a  summarized f o r m  by t a b l e s  and  d i s k e t t e .  

The main o b j e c t i v e  of  J o b  4 e n t i t l e d ,  " B i o s t a t i s t i c a l  

1 



Sanrpling Program" was t o  o b t a i n  b i o l o g i c a l  da ta  from species of 

f i n f i s h  and s h e l l f i s h  caught i n  t h e  waters around Puer to  Rico 

f rom A p r i l ,  1985 t o  March, 1986. S p e c i f i c  sub-object ives were: 

1. To r o l l  e c t  1 ength-f requency nreasurements f o r  va r ious  

commercial 1 y impor tan t  and predominant species of f i n f i s h .  

t33ygwgs cht~yqk!ugs, t h e  ye1 1 owtai  1 snapper, and ea l  i s tes  xg$gLgl 

t h e  queen t r i g g e r f i s h ,  were among those species ta rge ted  as 

p r i o r i t y  species. Minimum quotas o f  100 f i s h  per p r imary  species 

per month were set.  

2. To c o l l e c t  length-frequency meas~~rements f o r  t h e  sp iny  

l o b s t e r  f rom t h e  main f i s h i n g  cen te rs  around t h e  I s 1  and. 

a. To c o l l e c t  da ta  about each f i s h i n g  t r i p  (gear used, 

hours spent f i s h i n g ,  e tc .  ) . 
b. To c o l l e c t  da ta  abocst sex, sexctal s t a t e  and weight i n  

a d d i t i o n  ,to carapace length ,  f o r  a m in im~~m of 10Cl l o b s t e r s  per 

' month. 

3 .  To c o l l e c t  length- f  reqctency measurements f rom severa l  

predominant coas ta l  and oceanic pe l ag i c  f i shes  upon a v a i l a b i l i t y  

(e.g., Scomberomor!=ii, &gyyphagag, Acanthoc~bLgm, 

and o the r s ) .  (Th i s  sub-ob jec t ive  used t o  be Job 3, 1?8';7-1984 

proposal  1 .  



PROCEDURES 

Job 2, "Co l lec t i on ,  Processing, and Transf e r  o f  Comn~erci a1 

F i s h e r i e s  S t a t i s t i c s " .  

Commerci a1 f i s h e r i e s  s t a t i s t i c s  were c o l  l e c t e p  on a week1 y 

b a s i s  from fishermen, f i s h  buyers, and f i s h i n g  cen te rs  around t h e  

i s l a n d  from F lpr i l ,  1985 t o  March, 1986. F i v e  f i e l d  agents v i s i t e d  

t h e  92 i s l a n d  f i s h i n g  cen te rs  comprised o f  t h e  42 coas ta l  n~un ic ipa-  

l i t i e s ,  i n c l u d i n g  t h e  i s l a n d s  o f  Vieques and Culebra (F ig.  1) .' 
One agent covered t h e  area from {Jega Raja t o  L ~ t q u i l l o ,  t h e  secnrid 

agent covered Fa jardo t o  Maunabo i n c l u d i n g  {Jieqnes and Cctlebra. 

A t h i r d  agent covered f rom F a t i l l a s  t o  Guayan i l la  and t h e  f o u r t h  

and f i f t h  agents covered from Guanica t o  Cabo Rojo and from Maya- 

gues t o  Manati , respec t i ve l y .  

Data;was c o l l e c t e d  from f ishermen and f i s h  buyers through 

t h e  use o f  a f i s h  t i c k e t  systern (Fig.  2 ) .  The da ta  c o l l e c t e d  in- 

cluded: date, number of t r i p s ,  hours spent f i s h i n g ,  mun i c i pa l i t y ,  

f i s h i n g  center ,  name of f isherman and/or f i s h  buyer, species, 

weight, va lue ( p r i c e  per  po~tndf ,  and gear used. The data  was 

then t r ansc r i bed  t o  pre-coded forms t o  f a c i l i t a t e  comp~iter e n t r y  

(Fig.3). Data was processed and t abu la ted  by f i s h i n g  center ,  

mun i c i pa l i t y ,  coast, species, gear, month, and year. T i cke t  

notebooks were d i s t r i b u t e d  t o  vessel obrners, f ishermen, f i s h i n g  

assoc ia t ions ,  and f i s h  buyers t o  c o l l e c t  i n f o rma t i on  o f  t h e  

land ings  made by t h e i r  vessel s, f ishermen, members and 

independent fishermen. 

To make da ta  available f o r  b i o l o g i c a l  research, contac t  was 



made w i t h  t h e  U n i v e r s i t y  o f  Puer to H ico  Department o f  Marine 

Sciences and Sea Grant, t h e  Caribbean Management Coctnci 1, and 

o ther  agencies. I n t e r e s t e d  p a r t i e s  were advised t h a t  t h e  da ta  

were a v a i l  able, i n  raw form, concerning land ings  value, month1 y 

l and ings  by species, etc. ,  except f o r  t h e  names o r  addresses of 

t h e  f ishermen i n  order  t o  p r o t e c t  t h e  c o n f i d e n t i a l i t y  o f  t h e i r  

a t a t i  s t i c s .  

Job 4, " H i o s t a t i s t i c a l  Sampling Program". 

H i o s t a t i s t i c a l  da ta  were c o l l e c t e d  on a weekly b a s i s  f o r  

v a r i o ~ i s  commerci a l l y  impor tan t  and predominant f i n f i s h  species 

around Puer to  R ico  from A p r i l  1, 1985 t o  March 31, 1986. The 

data  was c o l l e c t e d  by t h r e e  f i e l d  agents a t  pre-se lected p o r t s  

f rom which data  f o r  l o b s t e r  cou ld  a l s o  be obta ined (Table 1). 

A t  l e a s t  s i x  unnamed b ~ i t  pr imary species were designated by 

t h e  proposal  t o  be t a rge ted  species. These species were t o  be 

comprised: of those species thought t o  be among t h e  most 

commercial 1 y impor tan t  i n  terms o f  va lue  and qcianti t y  landed. 

They were t o  be species which cou ld  be a v a i l a b l e  t o  p o r t  agents 

f o r  measuring. Among some 50 species sampled were y e l l o w t a i l  

snapper, !CIcy\iygs chyygyygs), and queen t r i  ggerf i sh (HalLgteg 

p t g h g ) ,  r e d  h i n d  (EpLnephel  is q ~ t t t a t u s ) ,  1 ane snapper (Lg t jaqgz  

!gynggr-s) ,whi te  g runt  (Haem~ilgn p l u m i e r i  ) ,  spo t ted  goatf  i f h  

(Pse~id_upe_n_e_gs gacul a tgs )  and trunl:f  i sh (Lactophrys t_ytggn_usl, a1 1 

impor tan t  members of Puer to  R ico ' s  commercial catch. 

The data  forms nsed f o r  t h e  H i o s t a t i s t i c a l  Sampling Program 

were designed t o  gather i n f o rma t i on  about t h e  f i s h i n g  t r i p  !Fig. 

4 ) ,  t o  es t imate  each species '  t o t a l  biomass (F ig.  5), and/or t o  



deterirt ine i n d i v i d u a l  l eng ths  and weights f o r  each species (F ig.  

6) .  Fork l eng th  of each specimen was measured t o  t h e  nearest  mm 

and weighed on a d i g i t a l  sca le  i n  grams. Measurement q ~ l o t a s  

were se t  a t  a m i n i m ~ ~ m  o f  ICICI f i s h  per p r imary  species per month 

!subject  t o  a v a i l a b i l i t y )  and f i s h  r ep resen ta t i ve  o f  t h e  e n t i r e  

s i r e  range were measured. 

Lobster measurement quotas rrere se t  a t  100 

i n d i v i d u a l s  per month ( sub jec t  t o  a v a i l a b i l i t y ) .  Samples were 

taken f rom 1 A p r i l ,  1985 t o  31 March, 1986 among 18 f i s h i n g  

cen te rs  around F '~ter to  Rico. The i n f o rma t i on  about each f i s h i n g  

t r i p  was c o l l e c t e d  on t h e  same forms a5 was t h e  i n f o rma t i on  f o r  

r e e f f i s h  !Fig. 4 ) .  The da ta  sheet used f o r  t h e  sp iny  l o b s t e r  

i nc luded  in fo rmat ion  on s i r e  and sex (Fig.  7). 

Coastal and oceanic pe l ag i c  f i s h e s  were sampled from catches 

o f  spor t - f  i shermen a t  1 oca l  tournaments sponsored by p r i v a t e  

ya tch  a n d ' f i s h i n g  c l ubs  between A p r i l  and October, 1985. Most 

da ta  was c o l l e c t e d  by S a t tend ing  f i e l d  agents . Inforntat ior t  

was gathered from t h e  Nor th  (Arecibo, Vega Raja, Dorado and San 

Juan), West (Rincori and Wayaguez), and South (Pence, Guanica, 

Parguera, and Hoqueron ) coas ts  (Fig.  8). Add i t i ona l  non-tour- 

nament data &as c o l l e c t e d  from spo r t  f ishermen from t h e  same 

area. 

Length-frequency data  was compiled f o r  Cq~xphaena hLppyyuz 

( do l ph i n ) ,  pig&giy- gtgricans (b l ue  m a r l i n ) ,  Lnfraefvrun g lb idug  

(wh i te  marl i n )  , egantbqgybf @I ~ q l m d g t - ~  (wahoo), Sggw$grofitor~ts 

r g y g l l g  0:i ng macl:erel ) , is_gfg~hqr_gs g.gt_y~t_e_y-s ( f a i  1 fi c,h) 

Ibun_n_ur, gkb_gc_gr_e_s (ye1 1 obi+ i n tuna) , and Ihi'En_us at_.sn_tbcus 

fb1acl:f in tuna) ,  among others.  Fork l e n g t h  i n  cent ic i~e ters  and 

5 



weight i n  poctnds vrere recorded as s p e c i f i e d  by NI'IFS f o r  these 

speci  e5 whenever poss ib le .  

The i n f o rma t i on  c o l l e c t e d  by t h e  agents was summarized on 

forms as shown i n  F ig .  9. 

A l l  b i o s t a t i s t i c a l  da ta  c o l l e c t e d  between R p r i l  and March, 

1986, r e1  ated t o  r e e f f  i shes were micro-computer i i&d and analyzed 

by t h e  Caribbean F ishery  Management Counci l .  The species chosen f o r  

p resen ta t i on  of 1 ength-f requency i n f o rma t i on  f o r  t h i s  r e p o r t  were 

se lec ted  accord ing t o  t h e  t o t a l  number o f  i n d i v i d u a l s  measured 

per month and octr sample s ize .  



FfESULTS AND DISCUSSION 

Job 2: "Commercial F i s h e r i e s  S t a t i s t i c s "  

Commercial f i s h e r i e s  l and ings  da ta  f o r  1989, 1984, 1985 and 

January through March, 1986, were entered and ed i t ed  on an Apple 

I I m i  crocoo~puter. 

Month1 y  s~tn~maries o f  f i n f i s h  and she1 1  f i s h  1  andings were 

tabu la ted  by n ~ u n i c i p a l i t y ,  coast, species, and gear and a re  

avai 1  able.  These sanle sutrlnlaries were submit ted t o  t h e  So~~theast :  

F i s h e r i e s  Center, NMFS, on an approx imate ly  monthly bas is .  

Year ly  suarnraries o f  these data  a re  i nc l uded  i n  t h i s  r epo r t .  

The data  r epo r t ed  here  i s  raw data. There i s  no c o r r e c t i o n  

f a c t o r  t o  account fot- III~ s - repor t i ng  o r  f o r  those 1  andi nqs 

t h a t  go unreported. Prev ious ly ,  raw da ta  was d i v i d e d  by a  f a c t o r  

o f  0.75 t o  account f o r  an est imated 25% unrepor t ing .  It i s  

thought s that  t h e  0.75 c o r r e c t i o n  f a c t o r  i s  no longer  r e a l .  The 

new c o r r e c t i o n  f a c t o r  i s  est imated t o  l i e  between Cl.61 and 0.56 

f o r  1983 and 1985 respec t i ve l y .  Attempts a re  c u r r e n t l y  be ing  made 

t o  v a l i d a t e  t h i s  f a c t o r  t h r o ~ l g h  con~pari  son o f  f i sheries-dependent 

versus f i sheries-independent da ta  c o l l e c t i o n s  co~cpled 

w i t h  an update o f  t h e  number o f  l o c a l  fishermen. Table 2 

shows t h e  number of f ishermen r e g i s t e r e d  w i t h  e i t h e r  t h e  

Departrrient oC Matut-a1 R e s o ~ ~ r c e s  o r  t h e  F i s h e r i e s  Research Lab. 

Table 3 shot~is t h e  number o f  t i c k e t s  gathered monthly 

i n  1982, 1983, 1984, 1985 and January through March, 1986. As can 

be seen, 1984 shobis a  decrease of  about 40% i n  the  number of 

t i c k e t s  c o l l e c t e d  ( i .e . landings repor ted ) .  The most probable reason 



f o r  t h e  d e c r e a s e  i n  r e p o r t e d  l a n d i n g s  w a s  d u e  t o  t h e  f  i s h e r i n e n ' s  

r e a c t i o n  t o  t h e  p r o p o s e d  F e d e r a l  M a r i n e  S a n c t u a r y  i n  t h e  a r e a  o f  

Pa t -guera ,  o n  t h e  S o u t h  coast o f  P u e r t o  Rico. F i s h e r m e n ,  a f f r a i d  

t h a t  a s a n c t u a r y  a n d / o r  management m e a s u r e s  would  res t r ic t  t h e i r  

f i s h i n g  r i g h t s ,  a re  r e l u c t a n t  t o  c o o p e r a t e  w i t h  a n d  s u b m i t  

l a n d i n g s  i n f  o r r r l a t ion  t o  g o v e r n m e n t  a g e n c i e s .  S u c h  a r e a c t i o n  

a f f e c t s  t h e  c o o p e r a t i o n  o f  f i s h e r m e n  w i t h  l a b o r a t o r y  p o r t  a g e n t s  

s o  t h a t  f e w e r  t i c k e t s  are  s u b m i t t e d .  A l s o ,  l a c k  o f  b e l i e f  i n  

t h e  s t r i c t  c o n f i d e n t i a l i t y  o f  t h e i r  l a n d i n g s  s t a t i s t i c s  h a s  b e e n  

a major f a c t o r  i n  t h e  u n r e p o r t i n g  or m i s - r e p o r t i n g  o f  t h e s e  d a t a .  

I t  s h o u l d  a l s o  b e  m e n t i o n e d  h e r e  t h a t  d u e  t o  t h e  f l o o d s  a n d  

b a d  w e a t h e r  t l ~ a t  o c c u r e d  i n  t h e  I s l a n d  d u r i n g  t h e  n ~ o n t h s  o f  llay 

a n d  O c t o b e r ,  1985, t h e  r e c i e p t  o f  l a n d i n g s  s t a t i s t i c s  f r o m  

f i s h e r m e n  w a s  l o w .  T h i s  w a s  d u e  t o  t h e  b e l i e f  o f  

f i s h e r m e n  t h a t  CODREMAR w a s  r e s p o n s i b l e  f o r  r e p l a c i n g  g e a r  l o s t  

d u r i n g  t h e  f l o o d s .  P r e s e n t 1  y  much o f  t h e  c o n f u s i o n  h a s  c l e a r e d  

a n d  f i s h d r m e n  c o o p e r a t i o n  h a s  i n c r e a s e d .  

I n  1983, 1 9 8 4 ,  a n d  1985 t h e  t o t a l  y e a r l y  l a n d i n g s  r e p o r t e d  

i n  F u e r t o  R i c o  were 4 . 1 8 6 , 0 5 8 ,  3,485,876 a n d  3:.,3l l,Cl46 pocsnds o f  

f i s h  a n d  s h e l l . l i s h  ( T a b l e s  4-61 w h i c h  s o l d  a t  a coctibined y e a r l y -  

a v e r a g e  p r i c e  of  $1.22, 1.32. a n d  1 . 4 2  p e r  pound ,  r e s p e c t i v e l y .  

F i s h  a n d  s h e l l f i s h  y i e l d e d  5.1, 4 .4  a n d  4 . 7  m i l l i o n  d o l l a r s  o n  

t h e  m a r k e t  d u r i n g  t h e  t h r e e  y e a r s .  Of t h e  t o t a l  v a l ~ l e  0 - F  

l a n d i n g s  r e p o r t e d ,  f i s h  a c c o u n t e d  f o r  a to ta l  o f  $9,585,380 a n d  

s h e l l f i s h  y i e l d e d  $ 4 , 8 4 6 , 6 9 9 .  T a b l e s  4  t h r o u g h  7 show t h e  

d i s t r i b u t i o n  o f  l a n d i n g s  a n d  a v e r a g e  p r i c e  p e r  pound  by s p e c i e s  

f o r  1983, 1 9 8 4 ,  1985 a n d  J a n u a r y  t h r o u g h  March,  1986 .  

From t h e s e  d a t a .  i t  c a n  b e  z e e n  t h a t  s n a p p e r s  ( s i l k ,  s n a p p e r s ,  



y e l l o w t a i l ,  and lane)  a c c o ~ ~ r ~ t  fot-an average 27.2% of the  t o t a l  pounds 

of f i s h  landed, grclnts acco~rnt  f o r  12.2%, groupers f o r  12.3%. and 

p a r r o t f i s h e s  f o r  7.9%. Df t h e  s h e l l f i s h ,  conch accounts f o r  49% 

o f  t h e  t o t a l  l and ings  repor ted  and l o b s t e r  f o r  40%. These same 

species have been t h e  rnost u t i l i z e d  species i n  F'uerto R ico  s ince  

1967 (Juh l  and Suares-Caabro, 1972; Rolon, 1973; Rbreu, 1978; 

Wei 1  e r  and Suarer-Caabro, 1980; Cal deron and C o l l  a io .  1983; 

Gonzaler, 1985; Garcia-Moliner and Kimmel, 1985). The s i  1  I: 

snapper', L g t j a ~ g s  yi,xa~gs, accn~tnted for- an average 12 7. 0.6 

t h e  t o t a l  l and ings  r epo r t ed  and i t  s o l d  a t  an average wholesale 

p r i c e  of 61.68 per  pound. The l obs te r ,  however, was t h e  species 

t h a t  s o l d  a t  t h e  h ighes t  average p r i c e ,  53.48 per pound. A t o t a l  

of 63,019,989 were grossed from l o b s t e r  1 andings alone. 

The t o t a l  monthly land ings  and t h e  p r i c e  per pound of  

species by coast  a re  a v a i l a b l e  f o r  1983 t o  1986. A year1 y 

summary; o f  l and ings  by m u n i c i p a l i t y  and coast  f o r  these years a re  

presented i n  Tables 8  t o  11. A sutl~rt~ary of 1 aridingr, per coast i s  

r epo r t ed  i n  Table 12. The West coast was t h e  most p roduc t i ve  a5 

p rev i ous l  y r epo r t ed  (Suarez-Caabro, 1970; Juhl  and Suarez-Caabro, 

1972; Suarez-Caabro, 1973; Suarez-Caabro and Rol on, 1974: 

Hol on, 1975; Suarei-Caabro and A b r e ~ ~ ,  1976; Abreu, 1978; klei 1  e r  

and Suares - Caabro, 1980; Calderon and Co l l a i o ,  1985; 

Garcia - Mol iner  and Kim~riel, 198S). The on1 y except ion t o  

t h i s  p a t t e r n  occc~red dctring 1970 when t h e  East coast 

r epo r t ed  t h e  h ighes t  l and ings  w i t h  t h e  West coast second (Juh l  

and Suarer-Caabro, 1971). The East coast  u s u a l l y  ran1:s as second 

most p roduc t i ve  but,  du r ing  t h e  p e r i o d  covered by t h i s  r e p o r t  



(January 1983 t o  March, 1986) t h e  South coast  ranked second and t h e  

East coast  t h i r d .  Tables 8-11 a l so  i n c l u d e  an es t imate  of t h e  

r epo r t ed  monthly mean land ings  by coast. A n  apparent decrease i n  

mean monthly l and ings  has been detec ted  f o r  a1 1 coas ts  s ince  

1983. As an example, t h e  town of Aguad i l l a  repor ted  247,467 

po~lnds as landed i n  1983 O:= 20.6) w h i l e  on l y  44,734 pounds were 

r epo r t ed  i n  1985 (,: = 5.4). T h i s  d i f f e r e n c e  'might be d r~e  t o  t h e  

f a c t  t h a t  f ishermen from one o f  t h e  assoc ia t i ons  a re  no t  

sur render ing  s t a t i s t i c s .  Th is  area i n  p a r t i c u l a r  i s  very  we l l  

known f o r  tuna catches and t hus  t h e  decrease i n  repor ted  land ings  

for- these species. 

The t o t a l  l and ings  r epo r t ed  by gear f o r  1983, 1984, 1985, 

a re  s~intmarized i n  Tables 13 through lbc.  The month1 y summaries by 

species and gear can be made a v a i l a b l e  t o  any i n t e r e s t e d  

p a r t i e s .  

Data was submit ted t o  NMFS on a monthly b a s i s  ( i n  

s~lntct~arized or non-sunlmarined form) as proposed and hence a re  no t  

i nc luded  w i t h  t h i s  complet ion r epo r t .  

I n  1983 a t o t a l  o f  2,296 f ishermen were r e p o r t i n g  t h e i r  

ca tch  t o  CODREIIAR p o r t  agents even though census data on ly  

accounted f o r  1,415 f ishermen (Calderon, 1984). No annual 

f ishermen census was conducted f o r  1984 bu t  t h e  number of 

f ishermen can be determined from our l i s t s ,  mainta ined by 

CODREMAR, o f  r egu la r  s u p p l i e r s  o f  1 andings s t a t i s t i c s .  Our 1984 

l i s t  shows a t o t a l  o f  2,66C1 f ishermen i n  P ~ ~ e r t o  Rico. A s i o ~ i l a r  

l i s t  mainta ined by t h e  Department o f  Na tu ra l  Resources r e p o r t s  

a t o t a l  of 5,985 r e g i s t e r e d  f ishermen of whicll on l y  1,295 were 

a c t i v e  (on1 y, 22%) ( te lephone conversa t ion  w i t h  M r .  JLII i o  Vele: 
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b o a t s  r e g i s t e r e d  as  commerci a1  f i s h i n g  b o a t s  ( p e r s o n a l  

communica t ion ,  M r .  B. G o n r a l e z ,  A c t i n g  D i r e c t o r ,  P.R. P o r t  

A u t h o r i t y  E l e c t r o n i c  D i v i s i o n ) .  From o u r  1 9 8 5  c e n s u s ,  t h e r e  a  

t o ta l  of 1 , 5 8 5  a c t i v e  f i s h e r m e n  on t h e  i s l a n d .  However, on1 y  8 4 2  

f i l l e d  o u t  t h e  r e q u i e r e d  fo rms .  F i g u r e  9 s h o w s t t h e  number o f  

f i s h e r m e n  i n  t h e  1 9 8 3  ( n u m e r a t o r )  and  t h e  1985 ( d e n o m i n a t o r )  

c e n s u s e s  ( G a r c i a - M o l i n e r ,  1986). 

The m o s t  w i d e l y  u s e d  g e a r  was t h e  f i s h  p o t .  T a b l e s  17-19 show 

y e a r l y  summar ie s  (1983-1985) of t h e  t o t a l  l a n d i n g s  r e p o r t e d  by 

g e a r  i n  P u e r t o  R i c o  and  t h e  p e r c e n t  t h e s e  r e p r e s e n t .  A t o t a l  of 

1 6 , 0 4 5  were r e p o r t e d  i n  1983  ( C a l d e r o n ,  1 9 8 4 ) .  Whi le  t h e  number 

O F  p o t s  f i s h e d  i n  1904  is n o t  I:nov~n, t h e y  a c c o n n t e d  

f o r  o v e r  1.9 m i l l i o n  pounds  (38%) of  t o t a l  f i n f i s h  

l a n d i n g s  ( T a b l e  1 8 ) .  The  s e c o n d  most p r o d u c t i v e  g e a r  was hook and  

l i n e ,  which i n c l u d e s  s n a p p e r  reels and  hand  l i n e s ,  and  which 

a c c o u n t e d  f o r  20% of l a n d i n g s .  G i l l  n e t s  w e r e  less p r o d ~ ~ c t i v e  

y i e l d i n g  35l,C107 pounds  ( ~ C I % ) .  Summaries  of  t h e s e  r e s u l t s  h a v e  

b e e n  s u p p l i e d  month1 y  t o  t h e  Depa r tmen t  of R g r i c u l  t u r e  for  

p u b l i c a t i o n  i n  t h e i r  s t a t i s t i c s  r e p o r t s .  

I n  1985, -a t o t a l  of  9,650 f i s h  p o t s  were r e p o r t e d ,  ( T a b l e  2 1 )  

(Garc i a -Mol ine r ,  19861, 6395 less t h a n  i n  1 9 8 3  which a c c o u n t e d  f o r  

n e a r l y  1.2 n t i l l i u n  pounds  (34%)  of  t h e  t o t a l  f i n f i s h  l a n d i n g s .  

T h e r e  are more f i s h  p o t s  b e i n g  u s e d  t h a n  t h o s e  r e p o r t e d  h e r e .  

However, d u e  t o  t h e  bad  t i n l i n g  of t h e  1985 c e n s u s ,  n o  f u r t h e r  

s t a t e m e n t s  are p o s s i b l e .  The  s e c o n d  m o s t  p r o d u c t i v e  g e a r  was t h e  

s n a p p e r  reel ( T a b l e s  15 and  1 9 )  which a c c o u n t e d  f o r  20% of t h e  



landings. G i l l  n e t s  were again t h e  t h i r d  most p roduc t i ve  geat- 

y i e l d i n g  438,259 poctnds o r  15% of t h e  t o t a l  landings. Atterllpts 

a re  be ing  made t o  ga ther  i n f o rma t i on  ( t ype  o f  gear, number of 

gear types, e tc . )  through t h e  Department o f  P~latclral Resources' 

1  i scensing program. 

Year ly  summaries o f  t h e  t o t a l  l and ings  by species and month 

are  presented as Tables 21 through 24. The mdnths w i t h  t h e  

lokrest l and ings  r epo r t ed  were December i n  1983 and 1984, Nay 1985 

and March 1986. Poss ib le  exp lanat ions  f o r  these decreased 

land ings  inclctde poor weather c o n d i t i o n s  i n h i b i t i n g  f i s h i n g ,  non- 

r epo r t i ng ,  m i  s - repor t ing ,  n a t u r a l  b i o l o g i c a l  c h a r a c t e r i s t i c s  of 

t h e  species, and/or decrease' da ta  c o l l e c t i o n  e f f o r t .  

The h ighes t  l and ings  were r epo r t ed  d ~ t r i n g  t h e  months of 

January, 1983 and August, 1984 and 1985. The month of January 

1986 represented an apparent increase though s t a t i s t i c a l l y  non- 

s i g n i f i c a n t  (G t e s t :  p=.C15) i n  r epo r t ed  land ings  as compared t o  

t h e  1984 and 1983 land ings  f o r  t h i s  month. 



Job 4: " R i o s t a t i s t i c a l  Sampling Program" 

F:EEF: E S ~ E S  

A t o t a l  of 50 d i f f e r e n t  species were measured between b p r i  1, 

1985 and March, 1986. The t o t a l  number of each species measured 

per month i s  presented i n  Table 25. O f  these 50 species, on ly  

11 were used f o r  length-frequency ana lys is .  Data' on which these 

analyses were done was der ived from East and South coasts  

land ings  on l y  s ince  da ta  c o l l e c t i o n  problems were f requent  on t h e  

\,Jest and Nor th  coasts. Tables 26 t o  36 show t h e  length- f req~ lency  

d i s t r i b u t i o n  f o r  11 species of f i s h  which a re  bes t  represented by 

t h e  1985-1986 data, species 0.6 p r imary concern f o r  the  f  i s l -~e ry .  

The mean s i z e  fov- QJyw-gs r_h_fysur--s f o r  t h e  nlarlths of Clpr-il 

1785 thro~cgh March, 1986 *$as 262.1 + - 72.9 mm FL t1:1=891) as 

compared t o  241c38 - mm FL (n=330) f o r  t h e  1984-1985 data. O f  t he  

891 f i s h  measured, 21% were represented i n  t h e  modal s i z e  c lass.  

251-275 ' mm (Table 26).  F i f  t y - t k ~ o  and seventy percent  of  t h e  

i n d i v i d u a l s  sampled a re  swa l le r  than t h e  minin~urn s i z e  a t  

rep roduc t ion  c i t e d  f o r  t h i s  species (i.e., 260 min f o r  males and 

290-310 nln~ for- females; Thotnpson a r~d  M~tnro, 1974). A III:,): i I$IL\~II 

s i z e  of 75Cl mm TL has been repor ted  f o r  t h i s  species ICFMC, 

1985). The l a r g e s t  i n d i v i d u a l s  kiere sampled i n  J u l y  and measured 

between 476 and 5ClC1 mm FL; t h e  smal les t ,  sampled i n  October 

and t~loveaber, t h e  t ime  a t  rec ru i tmen t  t o  t h e  f i s h e r y  

measured betb~een 151 and 175 mm FL. The spawning season f o r  PI 

~ h k y ~ g z c g s  i s  f rom February t o  June ICFMC, 1985). Erdman (1976) 

repor ted  r i p e  i n d i v i d u a l s  i n  Plarch f o r  Puer to  Rico. The data 



presented her-e agrees w i t l - i  pub l is f ted  in fo r t r~a t iu r t  or, spawning artd 

suggests t h a t  r e c r u i  t s  en te r  t h e  popu la t i on  du r i ng  t h e  pe r i od  o f  

Apr i  1-August. Th is  species was most abundant i n  land ings  du r ing  

October, November, and March. 

A t o t a l  of 468 queen t r i g g e r f i s h  R a l i s t g s  ve tu la ,  were 

measured du r i ng  1985-1986. Of t h e  468 f i s h  measnred, 22.2% mere 

represented i n  t h e  modal s i z e  c lass,  226-250 mm (Table 27). Less 

than one percent  of t h e  i n d i v i d u a l s  sampled a re  smal ler  than t h e  

minitrt~lm s i r e  a t  rep roduc t ion  (165 and 175 nttn f o r  feniales and 

niales, respec t i ve1  y )  c i t e d  f o r  t h e  species ( A i  ken, 1975). Th is  

species spawns du r i ng  t h e  nionths of Janriary through J u l y  and 

a t t a i n s  aniaximucn s i z e o f  57ClmmTL (Aiken, 1975; CFMC, 1985). 

The 1 argest  i n d i v i d u a l  measured bet+reen 426 and 450 mm FL. Even 

though 43% of t h e  i n d i v i d ~ t a l s  measured occured du r i ng  t h e  

pe r i od  of Apr i  1 -Nay, no t r ends  i n  seasonal abundance elere ev iden t  

The mean s i z e  f o r  t h e  r ed  h i n d , E p i n e ~ h e & y ~  ggftafgs, was 

268.9 2 47.7 nlm FL, n=l,Cl42 [Table 28). A t o t a l  o f  1,042 f i s h  

erere measured and o f  these, 23% wc-re represented i n  t h e  triodal 

s i z e  c lass ,  251-275 mm. These represent  l a r g e r  f i s h  than those 

repo r t ed  f o r  1984-1985 f o r  which t h e  modal s i z e  c l a s s  was 226- 

2SCltnm. The minimum s i r e  a t  reproduct ion ,  c i t e d  f o r  t h i s  

species, i s 255 mnt TL and 286 tnm TL f o r  females and ntales, 

r e s p e c t i v e l y  (CFNC, 1985). Twenty two percent  of t h e  i n d i v i d u a l s  

sampled were smal le r  than 250 mm FL. The CFMC (1985) r e p o r t s  a 

maximum s i z e  o f  575 mm TL f o r  t h i s  species. One i n d i v i d u a l ,  

measuring between 476 and 500 mm FL were r epo r t ed  i n  October. 

Th is  species i s  a  protogynous hermaphrodite. Th is  means t h a t  

i n d i v i d ~ t a l s  mature as females and 1 a t e r  become ma1 es, thus, ma1 e f  



are  gene ra l l y  t h e  l a r g e s t  i n d i v i d u a l s  i n  a  popu la t ion .  Th is  

species spa*rns du r i ng  t h e  f u l l  nroon i n  t h e  nronths o f  January 

and February . T h i s  species. 1 i k e  severa l  o ther  groupers. 

aggregates dctring i t s  sparrning season and these aggregat i  on5 a re  

a c t i v e l y  f i s h e d  by knowledgeable fishermen. I n  response t o  these 

spec ia l  cha rac te r i  s t i r s ,  groupers be long ing  t o  t h e  genus 

E _ ~ i n e ~ h e l u s _  v + i  11 need a  management s t r a t egy  di.f fe;-eni; f rotri Irhat 

t r a d i t i o n a l 1  y  used. H ighests  l and ings  were repor ted  du r ing  

August 1985, con t r a r y  t o  t h e  January peak observed i n  1983 

and 1984. Due t o  t h e  p a u c i t y  o f  da ta  a t  hand, no 

t rends  i n  seasonal abundance Mere ev ident .  However, t h e  data a t  

hand s~ igges t  t h a t  recr -L I~  t s  a re  en te r i ng  t h e  spa~~rning p o p ~ l l a t i o n  

du r i ng  A p r i l  -August, t h e  pe r i od  when most smal l  i n d i v i d u a l s  occur 

i n  our sample. 

The tnean ' length  f o r  L _ g t j & m ~ ~ ,  s_yn_agyjs t h e  lane snapper was 

211.7 2 31.7 fnttt FL, n= 955. T h i r t y  one per cent of t h e  f i s h  

nwasured were represented i n  t h e  201-225 ntm nrodal s i z e  c l a s s  

(Table 29).  The srnal l e s t  s i z e  o f  r i p e  i r i d i v i d ~ r a l s  

repor ted  i n  t h e  l i t e r a t u r e  i s  176 and 183 mm FL f o r  females and 

ma1 es, respec t i ve1  y  (Thostpson and Wcinro, 1974). T h i r t y  e i g h t  

(38%) per cent  o f  t h e  i n d i v i d u a l s  sampled were smal ler  than 200 

nlm FL. Th i s  species was most abundant du r i ng  t h e  months o f  Ju l y  

t h r o ~ r y h  October. The h ighes t  l and ings  were repor ted  i n  A~lgust  

1985. 

The da ta  avai  1  ab l e  f o r  Hg4~gLln ~ L g a L g r j  was analyzed 

separatey by Laboratory s t a f f  (L IP )  and students from the  

Department of Marine Sciences (DMS) , U n i v e r s i t y  o f  Fuer to  Rico. 



Monthl y  s a m p l e  s i res  f o r  t h e  two g r o ~ r p s '  a n a l  y s e s  d o  n o t  b a l a n c e ,  

however ,  s i n c e  e a c h  g r o u p  u s e d  d i f f e r e n t  c r i t e r i a  t o  

s e l e c t  " u s a b l e "  d a t a  p o i n t s .  Whi le  b o t h  g r o u p s  i g n o r e d  d a t a  f rom 

t h e  West and  Nor th  c o a s t s ,  DPIS r e s e a r c h e r s  d i d  n o t  c o n s i d e r  some 

d a t a  p o i n t s  c o n s i d e r e d  b y  L I P  and t h u s  t h e i r  mon th ly  s a m p l e  s i z e s  

a r e  s l i g h t l y  s m a l l e r  f o r  e a c h  month. Whi l e  r e s u l t s  are s i m i l a r  

some o b s e r v a t i o n s  ( e .g .  s t a t e d  s i z e  r a n g e )  d i f f e r .  

Fo r  k!: eL~!mFeri t h e  mean l e n g t h  was 

2OCt.8 +_ 34. 7 nitn FL (n=  2 , 5 3 5 ) .  T h i r t y  o n e  p e r c e n k  

of  t h e  f i s h  m e a s ~ t r e d  w e r e  r e p r e s e n t e d  i n  t h e  modal s i r e  

c l a s s ,  176-200 mm ( T a b l e  30). S e v e n t y - n i n e  p e r c e n t  o f  t h e  

i n d i v i d u a l s  s ampled  were smaller t h a n  t h e  minimum s i r e  a t  

m a t u r i t y ,  w h i c h i s ,  2 0 C 1  and 220  mm FL f o r  m a l e s  and  

f e m a l e s ,  r e s p e c t i v e 1  y  ( B i l l i n g s  and  Munro, 1 9 7 4 ) .  The l a r g e s t  

i n d i v i d u a l ,  s ampled  i n  December, 1985, measured  be tween  4 2 6  and  

450  mm FL. Abocct S C i %  o f  t h e  f i s h  were measu red  d u r i n g  Augctst and 

O c t o b e r ,  w i t h  a  peal: i n  Sep tember  which m i g h t  s ~ i g g e s t  s e a s o n a l  

a b ~ r n d a n c e  and  e v i d e n c e  a f  r e c r u i t m e n t  d u r i n g  t h o s e  months .  

Monthl y  and  y e a r 1  y  (1985) l e n g t h - w e i g h t  r e l a t i o n s h i p s  a r e  shown 

on  T a b l e  30a.  The nrean, 95% c o n f i d e n c e  i n t e r v a l s ,  and  r a n g e  o f  

f o r k - l e n g t h  by  month a r e  shown i n  F i g u r e  11. 

Monthly summar ie s  of  l e n g t h  f o r  8, ~~F~KLII" HL fl-_gplin_eat!!m, 

a r e  p r e s e n t e d  i n  F i g u r e s  12 and 13 ,  r e s p e c t i v e 1  y. Due, i n  p a r t  

t o  t h e  p a u c i t y  of t h e  d a t a  l i t t l e  c a n  be s a i d  of  any  s e a s o n a l  

p a t t e r n s  f o r  e i t h e r  s p e c i e s .  Fo r  Hz mean mon th ly  s a m p l e s  

r a n g e d  f r o m  203 mts i n  A p r i l  t o  231 mm i n  J u l y .  Mean month1 y 

s a m p l e s  f o r  H, fl_g.i~lbn_gatgg r a n g e d  f rom lbCt mttl i n  J u l y  t o  193 i n  

A ~ ~ g u s t .  



Mean, 95% c o n f i d e n c e  i n t e r v a l ,  and  r a n g e  of  f o r k  l e n g t h s  f o r  

e i g h t  s p e c i e s  o.f h a e r n ~ t l i d s  ( i  .e. H, e l u k i g r g ,  YL g ~ _ t g ~ ~ z *  Hi 

f L a y ~ l t n r a k u a ,  H, albge, 'Ai gacypgxgkgg, Hz earrai. YL 

a g ~ g h L n g p t g k ,  and HI g g l g n g r u a )  measu red  f rom t h e  1 9 8 5  t r a p  

f i s h e r y  are p r e s e n t e d  i n  F i g u r e  14. Lower s i z e  r a n g e s  r e p r e s e n t  

a p p r o x i m a t e  s i r e s  a t  r ec rc t i  t n ~ e n t  t o  t h i s  f  i s t l e r y .  T a b l e  SClb 

i n d i c a t e s  t h e  p e r c e n t  c o m p o s i t i o n  of e a c h  of  t h e  e i g h t  hae~rrct l ids  

t o  t h e  t o t a l  1985  t r a p  f i s h e r y .  

A t o t a l  of 1 ,  096 i n d i v i d u a l s  of F%eudgegneuz 

mac~11 a t ~ z  were n ~ e a s u r e d  be tween  CIpri 1 1 9 8 5  and I'lar-ch, 1786. 

Of t h e  t o t a l  ( 1 , 0 9 6  ) ,  41% sere r e p r e s e n t e d  i n  t h e  modal 

s i z e  c l a s s ,  176-2510 mtn. The mean s i r e  was 194.  l c  24 .4  mtil FL 

( n  = l , 0 9 6 ) ( T a b l e  3 T h i r t y  f i v e  p e r c e n t  o f  t h e  i n d i v i d u a l s  

sampled  a r e  s m a l l e r  t h a n  t h e  s m a l l e s t  r i p e  i n d i v i d u a l  c i t e d  i n  t h e  

1  i t e r a t u r e  1160 mm f o r  f e m a l e s  and  175 f o r  males; Nunro, 1 9 7 4 ) .  

Nunro ( 1 9 7 4 )  r e p o r t s  t h a t  n o  f i s h  were f o u n d  i n  J u n e  of any  

y e a r ;  34  were measured  i n  1985 i n  P u e r t o  Hico. N o  r i p e  f i s h  were 

f o u n d  i n  J u l y  o r  August .  The r~rain spawning  s e a s o n  is r e p o r t e d  

be tween  J a n u a r y  and  A p r i l  w i t h  a n o t h e r  peak i n  O c t o b e r  (Munro, 

1974; CFMC, 1985). Whi l e  1 9 5  (18%)  i n d i v i d u a l s  were measctred i n  

S e p t e m b e r , d u e  t o  t h e  p u a c i t y  of d a t a  a t  hand ,  n o  t r e n d s  i n  

s e a s o n a l  a b u n d a n c e  were e v i d e n t .  

T a b l e  3 2  p r e s e n t s  t h e  l e n g t h - f  r e q u e n c y  d i s t r i b u t i o n  

. f o r  L_p~ tb~h_r -ys  'ccggc~~ul;. [If t h e  2 5  f  i fsh measur-ed, 44% were 

r e p r e s e n t e d  i n  t h e  modal s i z e  c l a s s ,  3il1-325 mm. L i t t l e  is known 

a b o u t  r e p r o d ~ i c t i o n  i n  o s t r a c i i d s .  Munro et  a1  (1975)  s u g g e s t  t h a t  

spawning  of s p e c i e s  b e l o n g i n g  t o  t h i s  f a m i l y  ( O s t r a c i i d a e )  occc i r s  



throughout the  year w i t h  a  peak i n  a c t i v i t y  i n  l a t e  w in te r -ea r l y  

spr ing.  Due t o  t h e  pauc i t y  of da ta  a t  hand, no t rends  i n  

seasonal abundance were ev ident .  However, du r i ng  1984-1985, 725 

i n i v i d ~ l a l s  vrere measured and (modal s i z e  c l a s s  was 176-200) of  

these, 449 f i s h  o r  62% were measured du r i ng  May 1984. 

Tables 33-36 present  t h e  length-frequency d i s t r i b u t i o n  f o r  

Lagtgehrre quadr i  c o r a l 2  (Tab1 e  331, CL p l x q p q L g  (Tab1 e  34; which 

seems t o  be t h e  most abundant), tr--qgetey (Table 351, and LI 

b i c a ~ r d a l i 5  (Table 36).  There seents t o  be a  peal: f o r  t h e  months 

o f  August and September f o r  a l l  f i v e  species. Th is  co inc ides  

w i t h  t h e  land ings  data  presented i n  Table 23 which shok~s t h e  

h ighes t  t o t a l  l and ings  f o r  t r u n k f  i s h  du r i ng  t h e  month of A ~ t g ~ i s t  

1985. However, due t o  t h e  pauc i t y  of t h e  da ta  a t  hand no t rends  

i n  seasonal abundance were ev ident .  

SeLyx LPBJJLEE. 

Data k4as c o l l e c t e d  from a  t o t a l  o f  2,021 sp iny  l obs te rs ,  

egegL&rgz ayggs between A p r i l ,  1985 and Mar-ch, 1786. Table 

37a shows t h e  nlonthly t o t a l s  o f  l o b s t e r s  measured 

by coast.  Most l o b s t e r s  measured du r i ng  t h i s  pe r i od  were 

landed on t h e  Sauth coast  w h i l e  most l o b s t e r s  measured 

between A p r i l ,  1484 and March, 1985 were landed on t h e  West 

coast. Th i s  d i f f e r e n c e  i s  probably  due t o  p o r t  agent sampling 

e f f o r t  and does no t  represent  a  n a t u r a l  s h i f t  i n  

populat ions.  Pots  were t h e  tllost product  i ve gear f o r  

l obs te r .  The average soak t ime  per po t  ranged between 2-7 days, 

t h e  depth f i s h e d  ranged f rom 4  t o  36 fathoms, w h i l e  t h e  d i s tance  

from shore v a r i e d  between 1  and 30 mi les.  Table 37b shows t h e  



n u n ~ b e r  o f  l o b s t e r s  r e p o r t e d  b y  coast a n d  nrorith f o r  1984-1985 

( f r o m  Garci a-Mol i n e r  a n d  K i m m e l  , 1985). Data c o l l e c t e d  b e t w e e n  

O c t o b e r ,  1983 a n d  March,  1 4 8 4  were c r y p t i c a l l y  s t o r e d  o n  d i s k e t t e  

w h i c h  r e m a i n  u n r e a d a b l e .  T a b l e  37c h o w e v e r ,  i s  a summary p r e s e n t e d  

b y  C a l d e r o n  ( 1 9 8 4 ) .  

T a b l e  3B s h o w s  t h e  r n o n t h l y  l e n g t h - f r e q u e n c y  d i s t r i b u t i o n  by 

s e x  f o r  t h e  s p i n y  l o b s t e r  ln=2,C121). T h e  C a r i b b e a n  F i s h e r y  

Management C o ~ t n c i l  (1981) r e p o r t e d  t h a t  l o b s t e r s  w e r e  sexc ta l  l y  

m a t u r e  a t  b e t w e e n  3.1 a n d  3.5 i n .  CL. T h e  o v e r a l l  modal  s i z e  

c l a s s  f o r  t h i s  s a m p l e  o f  2,Ct21 i n d i v i d u a l s  was f o u n d  t o  b e  

7 a.0 t o  3.5 i n .  CL ( T a b l e  38). T h i s  r e p r e s e n t s  a s h i f t  frorrt 

l a s t  y e a r s  modal modal s i z e  c l a s s  o f  3.5-4.0 i n ,  CL ( T a b l e  S B b ) .  

About  20% o f  t h e  l o b s t e r s  s a m p l e d  were less t h a n  3.0 i n .  CL a s  

c o n ~ p a r e d  t o  16% f o r  1984-1985.  S e v e n t e e n  f e m a l e  l o b s t e r s  were 

r e p o r t e d  d u r i n g  S e p t e m b e r  a s  m e a s u r i n g  less t h a n  2.5 i n  CL. 

F o r t y - n i n e  p e r c e n t  o f  t h e  l o b s t e r s  m e a s u r e d  were g r e a t e r  t h a n  3.5 

i n .  CL. T h e r e  a r e  mare males t h a n  f e m a l e s  a b o v e  t h e  3.5 

i l l .  CL s i z e  c lass  w h i l e  t h e  opposite is  t r u e  f o r  s ,~laller  

s i z e  classes e x c e p t  f o r  t h e  s i z e  c l a s s  2.0 - 2.5 i n .  CL: 

O n l y  s i x  ( 6 )  s p e c i n ~ e n s  (all, m a l e s )  m e a s u r e d  b e t w e e n  6 . C )  a n d  7.0 

i n .  CL. L a r g e s t  males w e r e  f o u n d  i n  June a n d  J u l y - T h e  smallest  

l o b s t e r  fa f e m a l e )  m e a s u r e d  less t h a n  2.0 i n  CL. T h e  o v e r a l l  

s e x  ratia af males t o  t o  f e m a l e s  w a s  l : f .  T h e  month 

d u r i n g  w h i c h  t h e  g r e a t e s t  nuraber o f  b e r r i e d  f  emales w e r e  f o u n d  

was A u g u s t  (2  t o t a l ) .  L o b s t e r s  w e r e  most a b u n d a n t  i n  comn~ercial 

c a t c h e s  r e p o r t e d  f o r  November. 



Lu i~gth- f  req~~er rcy  it~easurerneiits o f  coas ta l  a i ~ d  ocear~ ic  pel  i ~ g i  c 

f i s h e s  were t o  be taken o p p o r t ~ ~ n i s t i c a l l  y ~I-CI~II 1 n p r i  1 .  1985 t o  

51 March, 1986. The species a v a i l a b l e  t o  be sampled were landed 

a t  f i s h i n g  tournaments h e l d  between A p r i l  and Dctober, 1985 and 

were compr-i sed of [3grypria_g=a 1_.Lgem\is_* pja!ra_ira nggr:tc_a!?.i, 

Ln t r ae tu rgs  a lb idgs ,  AcanthgcykLgm sp landet f ,  , S c ~ ~ ! b e r g m ~ r u 3  

~avgi&La, is&Lpphscgs p ln typ tecgs ,  I h g a i y s  eiibacares, and Thurinu= 

a.g&naaLc_gs (Table 39) .  

S ~ ~ ~ b e ~ g m g r g ~ : ,  a t a rge ted  speci  es, was no t  ab~t r~dant  a t  

tournaments. However, 1 ength-f requency data  on k i n g  mackerel and 

cero, c o l l  ec ted  main ly  on t h e  East coast f rorr~ cortbnrerci a1 

fishermen, was sent  t o  SEFC, Panama C i t y .  Table 40 shows t h e  

nurr~ber of these f i st1 i l reas~~red by month. 

A t o t a l  ' o-F 95 do1 ph i  n, (Cc~yyp~ge_n_a_ hL~egr_gi) were 

landed and 90 were measured between A p r i l  and October, 1985 

(Table 41). F o r t y  f i v e  percent  of t h e  d o l p h i n  f i s h  were landed i n  

Play, 1985. The leng th - f  r e q ~ ~ e r i c y  d i s t r i b ~ ~ t i o n  of do l ph i n  c o n s i s t s  

o f  7 s i r e  c lasses  (Table 42). The rsost abundant s i r e  c lass,  f o r  

1984 and 1985 data  i s  comprised o f  i n d i v i d u a l s  of  bo th  sexes 

measuring between 90 and 99 cm. Females a re  more abundant 

than males. The r a t i o  o f  females t o  males showed 2.1 

females t o  every male. Inadequate sample s i r e  prec ludes 

f u r t h e r  conlpari sons. No 5an1pl es were obta ined f o r  J u l y  and FILI~LIS~. 

1985. 

Pe lag ic  f i5h of t h e  genits ~c_o_m_b_p_ygm_o_r_&s_ were ta rge ted  t n  be 

rneas~lred between Apr i  1, 1985 and March, 1986. However, very f evr 



s a m p l e s  w e r e  o b t a i n e d  f o r  any  o f  t h e  sco leb ro ids .  Flo 

Sgo@b_el.:o!nor_~s c_$y@ll.3, ' t he  k i n g  macrI:srel , b j e r - e  r epn r - t ed  a s  

l a n d e d  a t  t o u r n a m e n t s  d u r i n g  1985. S e v e n t e e n  ( 1 7 )  s p e c i m e n s  of 

wahoo, Acanthoc_&Fgm_ so l  andgr-L were measured  dur-i ng t h e  sampl i ng 

p e r i o d  4i.e.- A p r i l  t o  O c t o b e r ,  1985). The mean s i z e  f o r  a l l  

f i s h  measured (n=171 w a s  f ound  t o  b e  126.5 1Ct c m  FL. The 

wean w e i g h t  f o r  n=17 was 26.6 2 6 . 4  l b s .  

The ye1 l owf i n  t u n a  L h g p ~ g g  ettbacprgs, baas e n c o u n t e r e d  r a r - e l  y . 
Only six (6) i n d i v i d ~ ~ a l s  were m e a s ~ t r e d  o u t  of 1 2  . f i s h  r e p o r t e d  

d u r i n g  t h e  months of J u n e ,  September  and O c t o b e r ,  1985. I n  1984 

y e l l o w f i n  t u n a  were r e p o r t e d  d u r i n g  A p r i l ,  J u l y ,  and O c t o b e r .  A 

mean s i z e  of  115 .9  + 1B cm FL and mean w e i g h t  of  56 1 19 1 . h ~  

were c a l c u l a t e d  f o r  n=6. 

Among t h e  scon tb ro ids  measL~red d u r i n g  t h i s  s t u d y  are two (2)  

gagsk!~gn_gs eehpmLs ( s k i p j a c k  t u n a ) ,  67  and 71 cm FL c a u g h t  i n  

Hay; 1  f h ~ q g ~ g  t h y n _ p ~ s  ( b l u e f i n  t u n a )  c a u g h t  i n  J u n e  ( n o t  

m e a s u r e d ) ;  and o n e  u n i d e n t i f i e d  t u n a  c a u g h t  i n  May measured 74  cm 

FL and  weighed 1 5 . 5  l b s .  Seven  o t h e r  t u n a s  w e r e  r e p o r t e d  i n  

O c t o b e r  b u t  n o t  measured.  One of  t h r e e  b o n i t o s  =Sp~clg zaydp  

r e p o r t e d  f r o t n  t h e  Nor th  coast, measured 80.3 c m  FL, 1 5  l b s  ( J ~ t n e f  

( t w o  c a u g h t  i n  O c t o b e r  w e r e  n o t  measu red ) .  

One S p a n i s h  macke re l  w a s  r e p o r t e d  i n  O c t o b e r  1965. T h i s  was 

p r o b a b l y  Scpmbeygmpyss r e q a l  i s s i n c e  S ,  macul a t ~ t s  is  n o t  r e p o r t e d  

f o r  t h i s  a r e a  (FAD, 1 9 7 8 ) .  

Four  s p e c i e s  of  t h e  f  a n t i  1  y  I s t i o p h o r i d a e  were sampled  

be tween A p r i l  and O c t o b e r ,  1985. Most of  t h e  d a t a  c o n c e r n s  t h e  

b l u e  mar l  i n ,  Mata_Fca n_Fgt-&c_a_n_c,. A t o t a l  of 282  M, n_&gr_gc_a_n_s were 

n 1 e a s ~ t r e d , 2 7 8  w e r e  u s e d  f o r  l e n g t h - f r e q u e n c y  a n a l y s i s .  ( T a b l e  4 3 ) .  



Most b l u e  m a r l i n  were landed du r i ng  August and September. 

S i r l i i l a r  monthly t r ends  i n  abundance have been repol-ted by Erd~nan 

(1962: 1968). The l a r g e s t  f i s h  ( females) were found i n  Ju ly .  

The mean s i z e  f o r  females ( a l l  months) was 241.8 230.2 [FJ= 

1Ci7);for rttalcs (N=163),2CiZ.3 _+ 25 crtt FL, and f o r  e i g h t  

nn i de r -~ t i f  i e d   individual^, 21 1.5 + 42.7 CIII FL. T 1 . i ~  over-a1 1 m o a n  

s i z e  rras 217.7 .(- 39.6 cm FL (N=278). Table 5 presents the  

month1 y d i s t r i b u t i o n  of se::es for- piL r .  Ttte se:: r a t i o .  

f o r  a l l  months, ria5 1:1.5, males t o  females (N= 270). Most 

females were repor ted  f rom t h e  Nor th  coast  wh i l e  most males were 

r epo r t ed  from t h e  West coast. Data c o l l e c t e d  du r i ng  1985 w a s  

sent t o  M r .  Monty Lopez of FlMFS and analyzed by M r .  I gnac io  

Morales of t h e  CFMC. Resu l t s  o f  these data  show t h a t  497 b l ue  

ma r l i n s  were weighed and nreas~ired i n  1983. Dur ing 1984, 581 b l u e  

marl ins were . vrei ghed and measured. The o v e r a l l  mean s i z e  

repor ted  o r  1984 (n=226) was 208 + 33 cm FL. 

One :spear+ i sh T_e_fir--~t_et--5 p_flteqe?L was ca~ tg l -~ t  in Rugust of -F 

t h e  Nor th  coast. Th is  f i s h  was a female measuring 176 tnm FL and 

weighing 52 ibs .  

The w l ~ i  t u  marl in,  Tegr-~f,,e~~-~ ag,bFd_ss, t.~ad a mean s i ze  

of 154.9 2 16.1 cm FL!M=13) and a mean weight o f  45.9 + 11.5 i bs .  

There were 3 f i s h  i d e n t i f i e d  as females ( s i z e  range: 148.2-178.8 cm 

FL) and 8 as males 11110.6-170 cm FL). A t o t a l  o f  17 f i s h  were 

r epo r t ed  (Table 40) bu t  n o t  a l l  f i s h  were n~eaiiured. The g rea tes t  

number o f  f i s h  were r epo r t ed  i n  October <N= 13). I n  1984 f o r  

n=13 t h e  mean s i z e  was 159 2: 9.4 crit FL. The sec r a t i o  was 

t h ree  females t o  f i v e  males and t h e  g rea tes t  number o f  f i s h  were 



repor ted  i n  Ju ly ,  1964. R t o t a l  of 6CI wl r i te  111arli17s were landed 

i n  1983. 

The s a i l f i s h ,  b t t o ~ h ~ r ~ s  elatyeherus had a  mean s i r e  of 

157.9 215.8 crn FL (N= 16) and a  nrearr weight o f  37.2 2 11.3 lbs .  

These f i s h  were nrostly caught i n  October and t h e  sex r a t i o  k8as 1: 1.8 

males t o  f enbales. On3 y  one specinien was weighed i n  May (57 I bs) 

and one i n  Septenrber (165 cm FL and 55 l b s )  . 
A t o t a l  o f  f o u r  (4)  u n i d e n t i f i e d  sharks were caught between 

June and Dctober 1985, one male measctring 130 cm and weighing 64 

I b s  and a  second male weighing 97 lbs .  

Fourteen ~ t n i d e n t i  f i ed speci  mens were r epo r t ed  a5 landed a t  

f i s h i n g  tournaments i n  t h e  Nor th coast du r i ng  October, 1985 ( 1  

r epo r t ed  i n  June). 

Data f o r  w in te r  aonths (Decett~ber t o  March) i s  no t  a v a i l a b l e  

s ince  f i s h i n g  tournaments are  t r a d i t i o n a l 1  y  sched~t led between 

A p r i l  and November. Winter pe r iods  co i nc i de  w i t h  our most severe 

sea c o n d i t i o n s  and thus  a lower ca tch  per  u n i t  e f f o r t .  
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Fig. 2 .  Fish  t i c k e t  provided t o  fishermen t o  record t h e i r  ca tch .  
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CASE 1:O. - 
CODE 

f o r  o:ficc u s c  only 

2. Cons3 

3.  Fishing Por t  I 

4. Por t  Location: 

1/ - 
6. Fis.*.er;~;n I. D. !:umber: 

7. Dis:rnce Fishcd Pron  Pore  ( n i l e s )  

8. Da?:h Fishcd ( f a t h o m )  

9. t c a r  used i n  t h i s . . t r i ; t  ~7 - /'7 - 1-7 - /7 Other  l:pcciIj'l 
 raps ~ o o k s  00th 

10. IJ&e: of Fishermen i n  t h i s  Tri? 

12. S o r i r i a ~  Tine ( l a y s )  

-- - 
': I h c  por;ibla arcns a re :  2 .  8. w e s t  Coast.  P. R. E a s t  Cnas:. T .  P.. 5nu:h 

Coas:, P. k. 1:orth c o a s t ,  st. Thomas-St. Jolln. S t .  Croi*. 

1/ Tho 1.  D. n!sScr applies onl ,  t o  U. 5. V i r g i n  I s l a n l s .  - 

Figure  4 .  Biostat ical  Sampling Program ree f f i sh  survey form 





USE H E i T  PAGE TO WHITE DOH11 TlIE D E S C R I P T I O l i  O F  EACll I N D I V I I l V A L  F1511. I F  
BORE ':'ilAII OttE SiIEET O F  PAGE 3 IS HEEDED FOR A $.,::;IS CATCH, IDEIITIFY EACll S1II:ET 
A5 I11D1C:,i.&D. I:.:;AWPLE: sheet N o .  3 cf a total of 4 s>rcpts) .  

- 
-07E: -(~Tz-&irGa: n- headed; m- mzxed 

- 

Figure 5 .  Form for t o t a l  catch composition 



SPfCIES KEIGIIT SEX COMES-  
LEIICTII (grams) POliDItlG 

- -. 

u. 5 ,  h 

u, c, h 

- =. q.  It 

' W= wholc; s- gutted: h- hcadcd 
. . . . . . .- . . . . . . . 

Figure 6. Actual data form for individuals of species,- lengths and weights 



D l r  'kCCIC:+ OE f.lCDIZ?S Y PESO UC LliS LlJlGOST 

Figure 7. Data sheet used for measurement of spiny lobster 



Fig; 8. Areas from which d a t a  from c o a s t a l  and ocean ic  p e l a g i c  
spec ie s ,  were ga thered  f o r  t h e  B i o s t a t i s t i c a l  Sampling 
Program. L i s t  o f  tournaments covered. 

1985 

Puer to  Rico Light  Tackle Anirlers Torneo Delincon - - 
Tarpon Tournament - San Juan  Marina 
Blue Marlin Tournament-Ponce Yacht & Fish ing  Club 
La Parguera  Blue Marl in Tournament 
Club de Pesca Deport iva Event Playa de Ponce 
20th Torneo I n t e r n a c i o n a l  de Santo Domingo 
Club Ndutico de  Vega Baja 
Club NButico de Arecibo 
Club Ndutico de Rinc6n 
Cangrejo Yatch Club 
Torneo I n t e r n a c i o n a l  Club Nsutico de San Juan 
Club Ndutico de Mayaguez 
Club Nsutico de Dorado 
Torneo Deportivo d e l  Oeste ( I s l a  de Mona) 
c lub  Ndutico de Boquer6n 
Tome0 de Pez Vela, Club Nsutico de  Arecibo 
Puer to  Rico Light  Tackle Delicon 

*Tournaments not covered by our  Agents. 
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TABLES 



Table  1. S e l e c t e d  p o r t s  f o r  t h e  c o l l e c t i o r i  o f  f i n f i s h  and l o b s t e r  
d a t a  f o r  t h e  B i o s t a t i s t i c a l  Sampling Program ( f i s h i n g  
c e n t e r s  i n  pa ren thcses ) .  

NORTH COAST 

1. San Juan  (La P u n t i l l a )  
2. Arecibo ( J a r e a l i t o s )  

SOUTH COAST 

1. Gudnica (Bahia) 
2.  Juana  Dzaz (El Pastille) 
3.  Gugnica ( S a l i n a s  Providencia)  

EAST COAST 

1. Vieques 
2 .  Naguabo ( H G c ~ r e s )  
3. Ceiba (Los Machos) 
4 .  Fa jardo  (Las Croabas) 

WEST COAST -- 

(El  Combhte) 
(Joyuda) 
(Puer to  Real )  

2 .  Aguad i l l a  (Higuey) 
3. Mayaguez (El  Seco) 



Table  2. Number o f  f i shermen f o r  1983 and 1965 
(1)  in t e rv iewed  f o r  the  census,  (2)  found 
on our  l ists,  and (3) r e g i s t e r e d  through 
l i c e n s i n g  program with Departaent  of 
Natura l  Resources. 

1963 - 1985 - 
1. Census 1,417 1,500 

2. CODBCLAR'S L i s t  2,296 2,660 

3. D. . B. 2,90& 2,625 

No. of v e s s e l s  5 ,940 3,171 



T a b l e  3. T o t a l  number o f  t i c k e t s  by month f o r  1982,  1983, 1984 a n d  1985 and 1986 

Konth - 1982 1983  - 1984 - 1905 - 1986 

J.?nusry Lab. c l o s e d  3 , 6 8 0  1 ,460 1 , 3 4 8  1,025 

February  1 ,020  3 , 7 5 1  1,807 1,244 94 6 

Juac 

J u l y  

>.ui;ust 

S q t e m b e r  

Cc:ober 

Decexber 2,765 -L....& 1 177 -..z=-- 1 786 961 - 
TOTAL 2 5 , 7 5 5  31,632 18,839 16 ,260  3,419 



. . Tsb lc  4 .  Recorded f i s h  and s h e l l f i s h  l a n d i n ~ s ,  i n  poy:.ds, r2;ror:ec I:. ?ct::o 
Rico tc:wecn Jsnuarj . -Deccnber '1983 i j r  pcrccnta ;c  cf cclic:?, c:.crr;~ 
( F / ~ b s . ) : a r <  c l rch  v a l u e  i n  d o l l a r s .  

- J , - ~ - . . . ~ . J  - --.."-3 (Laze snapper)  . -191,347 . 4.57 ;5.66:. 1.06 - 
> . c h  (-cr.z) 196,105 4.68 5.80 .83 
Jjal;jG (5;llyhoo) . ' 24,L76 0.58 0.72 .71 
S c c u i c o l o r a i a  (Grunts) 425,670 10.17 12.60 .75 

cs?L:Zn (Ecgf i sh )  82,445 1.96 2.43 1.09 
* 

C ~ Z J : ~  (Trunkf ish)  41,764 0.99 1.23 ,, . 93  
- C.iiZ1a (Silk. s a a p p e r )  '421,125 10.06 S2.46 ' 1.66 
- C o l i r r c j i a  ( Y s l l o ~ t ~ i l )  180,119 4.30 ..-5.32". 1.29 

53r;ia (>al?k:n) 4 2 , 7 7 3  1.02 1.26 1.05 
G i l l . >  ( S < u f r r e l f i s h )  21,716 0.51 0.64 .55 
J - r a  (>>dlle:) ' 57,327 1.36 1.69 . 79 
J u r r l  ( J ~ i k )  61,656 1.47 1.82 .91 
L3:3 ( ? f r z ~ c f i s h )  232,029 5.54 6.86 .64 
f i (3lci.  > k r l i n )  11,669 0.27 0.34 1.30 

E:er~  ((;rau?er) 353,771 8.45 LO. 46 1.05 
?!ojzzzz (:,:ajzrrz) 13,161 0.31 0.38 . 88 - i'.--..- -..., (f'2?'+'S) - 6C, 007 1.62 _ 2.01; . 1.12 
?rj? ?carco ( i r i g g e r f i s h )  96,882 2.31 2.86 .67 
Pir..5h (Zzrracuda)  27,179 0.64 0.80 .98 
?:c=z (??rz::) 83,104 1.98 2.45 .65 
... - , 
J \Snookj  42,773 1.02 1.16 1 .09  
: i .z l=o~?ce ( G j a t f i s h )  167,513 4.00 4.95 .69 

(?!c;:o~ saappe r )  70,210 1.67 2.07 1.11 
~ ; r i f r . z  ( S z r i i n e  22,955 0.54 0.67 .93  
c;~::; (:.*2i~e:el) 242,373 5 .79  7.17 1 - 1 8  
7;.-,,.-:- . -. -. ... (SI>:.rk). - - - - 
c::.>; ?ec*s (Other  f i s h )  201,394 4.61 5.95 1 .00  

Y e t ; :  7i-c: (To:cl f i s h )  3.379.715 R0.71 0 0  sr, 1 . n l  --- - 
J \ i>fiik.l  437,436 10.44 54.25 1.31 
: -  (Lc:s:ar) 294,229 7.02 36.43 3.54 
c::: :::: ( ~ ; : c z r s )  51,059 1 .29  6.70 1.39 
?,.:,J ( ,.. 

d _ -  ,-L.J;us) 16,161 0.38 2.00 1.78 
Jui : : ;~ ( L ~ n d  c r a b )  83  X*  A +< 2.93 
Ccx:; 1 : cos (S i ; c l l f i sh )  4,345 0.10 0.53 2.86 

,i.:::: -.:ri?,:?i (Tc:al) - 806,313 19.26 99.97 2.14 

" . . .  : -.,,-- *, I ) 4,166,056 100% 100" 1.22 J . iOO,? '? l  
'I . _ , . _- ----- 
* * L C ~ ~  thcn onc 



Table.5.: Recorded f i s h  and s h e l l f i s h  l a n d i n g s ,  i n  pounds, r e p o r t e d  i n  Puerco 
Rico between January-Secexber  1984  by pe rcen tage  of c a t c h ,  ave raze  
(?/ljs .  ) .and ca rch  v a l u e  i n  d o l l a r s .  

____________-----------._-_---------_--_----------------------------------------____---- .......................................................................................... 
+ 

Spec ie s  Pounds %* % $/Lb. Value 
....................................................................................... 
Array:?, (Lane snapper)  
Atiin (Tgna) 
Balaj i i  (3a l lyhoo)  
Eoquicolorado (Grunts) 
c a p i t &  (Hogfish) 

- c h a p i n  (Trunkf ish)  
C h i l l o  ( S i l k  snapper)  
c c l i r r u 5 i a  (Yel lowta i l )  
Dorado (3olphin)  

' G a l l 0  ( S q u i r r e l f i s h )  
J z r e a  (:.hllec) 
J u r e l  ( Jack)  
Loro ( ? a r r o t f i > i i j  
p k r l i n  A Z G ~  (Blue F h r l i n )  
>:ex0 (Grouper) 
Flojarra (!!ojarrz) 
P a r p i  (Snappers) 
P e j e  Puerco ( T r i g g e r f i s h )  
piciia ( sa r r acudz )  
P l u l z  (Porgy) 
Robaio (Snook) 
S a l m n e t e  (Goat f i sh)  
Sam2 (?IuCton s c i p p e r )  
sardir .2  ( S a r d i ~ e  
S i e r r a  (!!ackerel) 
~ i 3 c r i n  (Shark) 
o t r o s  l e c e s  (Other f i s h )  

T o t a l  pecas (Tc ta l  ?is51 2,784,862 79.88 100% 1.07  2.979.802 

C E . - - I . ~ ~  - o (Conch) 344,737 9 .88  49 .17  1 .37  477,290 
Lanccs:a (Lo5s:er) 280,262 8 . 0 4  39.98 3 .67  1 ,026,562 
os t i5n  ( P y s t a r s )  47,544 1 . 3 6  6 .78  1 .26  59,005 
Pulpo (0c:opus) 17,857 0 . 5 1  2.55 1 . 9 0  33,928 
Jue::es ( ~ i n d  c rab )  3,728 0.10 0 .53  3 .00  11,184 
O t r c i  mar iscos(She1l f i sh)  6 ,819  0.19 0.97 2 .16  11,720 

T o e l l  n l r i s c o s  (To ta l )  701,015 20 .11  1007: 2 . 3 1  1.61Q.3L5 



Table6..  Recorded f i s h  and  s h e l l f i s h  l and ings ,  i n  pounds, r e p o r t e d  i n  Puer to  
RLco between January-December1985 by pe rcen tage  of  ~ a t c h ,  i v e r i g e  
(P!~bs.) and c a t c h  v a l u e  i n  d o l l a r s .  ________-__---_----------------------------_-----------------______--_--_-______________ ....................................................................................... 

Species  Pounds %* A ,+ SILb. Vaiue 

Arragado (Lane snapper)  
&.:h ( 5 ~ 2 2 )  
BalzjG (Eallyhoo) 
Boquicclor .  do (Grunts) 
~ a p i t 6 n  (Bogfish)  
Chapin (Trunkfish)  
C h i l l o  ( S i l k  snapper) 
Co l i r ruS ia  (Yel lowta i l )  
b r a t o  (3olphin)  

' ~ a l l 3  ( S q u i r r e l f i s h )  
J a r e . i  (>!ul let)  
J u r e l  ( Jack)  
Loro (Ps;rucfish)  
i n  A (3 lue  Plarlin) 
b!ero (Grsuger) 
i ' lojarra (I:ojarra) 
P a r ~ o s  (Snappers) 
P e j e  Purrco ( T r i ~ g e r f i s h )  
PicGa (5arracuda)  
P luza  (?orgy) 
Robalo (Snook) 
S a l ~ o n e t e  (Goat f i sh)  
S a ~ z  (!!urton snagper)  
Sa rd ica  (Sard ine  
S i e r r a  (!kckerel)  ; 

~i 'cdr&-I  .(Shark) 
@:rcs peces (Other f i s h )  

I c t a l  ? i c e s  (Tc:al f i s h )  2,660,030 80.4 100% 1.20 2.10?.036 

C;rr:cho (Cone?) 325,543 9.8 50 .0  1.45 472,037 
Lznr3s:z (Lobs:ir) 248,061 7.5 38 .1  3.71 920,306 
@s:i:n iC::sters) 38,413 1.2 6.0 1 .19  45,711 
Pul?o (Pccopus) 31,694 1 . 0  4 .9  1 .61  51,011 
J c s y e s  (Land crab)  3,709 0 .1  0 . 6  3.00 11,127 
O i r c s  c ; r i s cos (She l l f i sh )  3,606 0 .1  0.6 1.67 6,022 

T o t a l  z a r i s c o s  ( T o t a l )  651,016 19.7 1007: 2.31 1.503,6<7 



- ::.>le 7 .  Rcccrc'=& f ish &ad ~h~llfi.~!, lzn2ir,ss, i.1 pquzds,'.re~ort~~ F~S:;O 
E i i o  - bz:;:een 2snc3r;.->larch, 1986 . by ~crceztqs bf catch, a-;ir;;e 
( ~ / L t z . )  ~ r . 2  cctch vz lue  i:, tcllars. 

- . .  . . . .. 
........................................................................................ __-__-___-------------------------------------------_-_-----_------------------ ... . + . . . .  

:'- ,: -. -.. ..+ , , . . 
:..----a Foocnds X * h $,:j. ' .  Tilce 

. . 

: 27,803 :.rr:.:;;?i (Lz:i S L ~ J ~ E S )  3.5 4.2 . . 1.31 35,422 
>.LC:-, !:c:.z) . # 22, E6E 2.9 3.5 . . 67 jj21;; :: ~-;~llv>:~o) 19,721 

2,567 0.3 0.4 6 . I, 771 
.?o:;:lci.l;ri20 (iru:its) 74,625 '9.4 11.4 -89 65,416 
~ ~ ; . i t Z n  (Xs~fish) 9,404 1.2 1.4 1.39 13,OiZ 
C'..T<.' (7  ,...- ' . L i E % , )  

ti;-*__. ,--.<:i:.---. 10,712 1.4 1.6 : 1.21 12,962 
chL1:: (Silk. s:.sp:ezj 119,963 15.2 1E. 3 1.$3 231,529 
ccli.rrcik (T;:lc&:tail) 32,294 4.1 4.9 1.3.5 44,566 . . porzf? (Zzllcln) - - .  . 14, 139 1.8 2.2 1.23 17,353 
-.~lllc (:;~~i:r~i~lsa) 5,374 0.7 0.8 .65 3,453 
.T~::z (!.!:lie!) 10,773 1.4 1.6 .82 C ,  6 3  
Ju:.;Z ( J i ~ k )  . - -. . , 15,902 2.0 2.4 . E b  13,676 
Lzr: \rzrr?:ilsci~ 66,459 5.9 7.1 .En .. . 37,167 >:zr: 5:. ;.:cl (z2r= >krlin) 2,436 0.3 0.4 1.54 3,75? 
?;*:: (;r;:?er) 65,725 10.8 13.1 1.11 45,155 
L',J:"-" .. , 1,.!:2jzrz~) 4,261 0.5 0.6 .SO 3,834 
~iri:? (sr.r;rers) 6,372 0.8 1.0 1.39 5,857 
: . :.. .  . (T~i$$erfis:?) 11,679 1.5 1.8 -. 97 11,322 
pic~Zr (5rrr~c~Zi) . 9,153 1.2 1.4 . f3 E,512 
Flc=,z (': r;~) 3,847 0.5 0. E .&I 3, I15 
1ic:rl'2 (::.auk) 6,765 0.9 1.0 1.05 i , 3 C S  
Silrczers ( ,3;:fish) 11,402 1.4 1.7 1.00 1!,LC2 
SS=.Z (:.:~:=?n sr.zpper) 9,834 1.2 1.5 1.35 15,275 
<;.."-, . . . (farz~r.c 5,827 0.7 0.9 ..* o 4 5,752 
Si e r y 2  (..'z-:.~--? -t-) : 29,604 3.7 4.5 1.3: 3?,  5 6 3  
Tf'. ... --. (:!.- ' )  - -. . .. ..;z.i 5,619 0.7 -0. 9 .61 5,546 
,--r:l : : ; r t j  (c.:>~r f i l h )  70,874 9.0 10.8 1.01 -. - - -  

1 1 , 3 c >  

- ,....' (:cril fiE:-) ~ l . n  1 7" 
- - -  

A - - - -  f i i6.f?q? inn-: , 7:" -....,..-.- - - 
,- . c. - .. . ,'. . , , ...,? 56,765 7.2 41.9 1.51 5: - ' J  -. . .....-.. ) <,  1- 

45.9 3. G.2 - 1  c:.. 
: iL.r>szer) 9,859 7.4 - . , J - -  

< . -  61,167 0.1 0.4 3.63 2::,7;5 C<:i:r t . ~ : : ~ : z r ~ )  
F.~:-? (; --,-= ;:= 500 0. G 3.3 1.011 jc :. -. ---.  .-I  
JZ*:;~.; (:.:.z,i crai) 4,422 1.2 7.3 1.85 S, 1E3 

, - ( S L - .  1 =:..&) r:... - -. ... : - - A  - - - z  ..;- -:-L- a s c i - - ~ : c a  1,6€S 0.2 1.2 1.70 ? , S f 3  

-.-: - - - -  ,- ---I) 135,412 17.2 100;: 2.63 3 5 . 1 3 ;  i&;_I___.__:F=~! ;. - - - .  



Table 8 . Qcantit:: of f i s h  ar,? s h e l l f i s h  landed 0:: n u i l i c i p a l i t y  
and percent  of  t o t a l  r e p o r t e d  i n  Puer rb  Rico f o r  1953. 

I . . .  Konthly mean ... >:cnlc:; :? 110rzs . . ,  ,: 
... 

'+ - - (thousands .of 
r t ,  ..-, :.-: ? -  '-..) 
\ . . - . . - - - - - . . - . , / .  , . 

I 
1 (?our.ls i . . pounds) 



. . . . 

Table g . Quanzity of f i s h  and s i l e i i f i s i !  l i n z e d  b y . ~ u n i c ' i p i ? i t y  an2 . 
percent  of t o t a l  c z t c n  r c p o r r e d  i n  Puerro-Rico:  @ u r i n i  -19s'1. . . . . . . .  . . . . . . . . . . . . . .  . . . . .  . . .... - . . .  .: . . . .  . . 

. . . . .  . . , 

I --. . .  blonthly n e a  2.:-nicipio . . *. - .3 {thousands of 
P : u n i c i ? a l i t y )  . -- c 

2 ).It2 
~ F Z G ?  -. - -..- 
T-. i a j a  
Crcz?o 
S;n Juan  
L 3 f ~ i  
L u c s i l l o  

Fc : i l l z s  
.$.rrcyo 
Gua:;zxa 
S a l i n a s  
Sa:; Esz>iL 
Juan2 C"- is:  

P x c r  
$'.:'.-slis 
t.,...--- --.. &..:I12 

A .  C22,:cz . . . - - - -  . - -- i 3  



. . 
Table 10. Quznt of f i s h  2nd s l ~ c l l f i s h  'laride? mcn:c:;eli~y 
and percent  of co t21  cstc 'n r e p 0 r t t . I  i n  Pue:to i,-co ?ur ic ;  1025 . . 

1 
I . I .  
I 

Plon t h l y  near. 
H c n i c i ~ i o  I - '  L i b r a s  . .. t I r, ,> 

I . - .  I .  
( thousands c 

( ? ! -n i c ipa l l t s )  I (Pounds) - ., . . 'pounds) 

COSTA X @ ? E  (?X:.X< CCASi) 
I s n S e l 2  
0 u e b r a 6 i l l z  
Caruy 
O r o 1 i r . a  
Arecibo 
E a r c e l c n e t a  
?!anat: 
Yes2 Ez jz  
V€ZZ '4Jt2 
b r a 6 0  
Toa Baja , 

C2tzF.o 
r an  JG;? 
Lc<:t 
Ltlc+uillo 
G o  C-raale 
E ; t i l l o  

C3_.7A sm (SC:'X< CCC.S?) 
F i t i l l z s  
:.rro:. 3 

Guayzsa 
SzLinas 
5 . a t a  i s z b e l  
2uzria IZaz 
Fz7.-ce 
?e:'.uelis 
G c a y r n i l l l  
P .  5 . u l ; n l C 3  
l e i -  ,., c s 

.--, CL.: ..-. EST: (E.;S; C C L ' T )  
F 2 j  sr<o 
CcF3s 

."> 
..Z>*CLL 

1-:5z~cZo 
Yzbtlca; 
,<*,.-,2L.n . .L... -. 
vieqG,s 
Ccl;4 ra 

,- ,. : - 
,> cz5:: (:.::57 c:.L.?T) 

C-' ... 0 F.?~J 
:.:z:::=G*: - 
*=q:-Q *.....- < 

S;.,,C-. ..... -..I 
.-,.-.:- 
r.:. L..:...- - 
;..:?!c;'i:13 - 



a  11 . Q t i a i L i : ?  of tisil and s l ~ e l l I i . ~ l ~  1i111dcd' by ~ u ~ ~ i c i p a l i : : ;  
2nd.  pc:ce:lt of t o t n l  rrport;:r!  i n  1'ucr:o F.ico f o r  
J;?nua::~ t h r o u ~ h  l.!arch, ! 4E6. 

. . 

Monthly nes.z 
C ' .  ( t h o u s a d s  of 

> ! c ~ i c i p s 2 i ~ v  Lbs. ,. pounds) 

CG.5ri.i :;C)RTT. (::ORTil COAST) 
I s ~ S e l a  
~ ~ e b r a 2 i l l a  
Cn311:I 
Czroli!ia 
.:.zecihc 
G i r c e l c c e t a  
> ' zna t I  
I ( - -  .u,a Dajn 
... . < : a  Alca 
:.sra?o 
.:c2 Eajz  
e c t ~ o  
San Juzn 

116,327 
1,071 - 

536  
GOO 

E f 3  Crar.:~ l I ; , E C O  1 . 4  
t 2 : i i l o  511 0. C 

C?:?.\ 5°K (SCCT:! CC:..ST) 167,33S 2 1 . i L  
? a t i l l a s  4,5?5 0 .5  . ...-n\. ;..; . -.. u 16,717 2 . 1  
cd.... =., a z t  20,  G28 3 . 7  
S z l i r . 2 ~  16,27& ...& 7 1 

2rn:a' I s n b e l  3,521 0 .5  
Jzzzz DZ;?z 15,2P3 I . ?  
>,,,-a . . t .--  2,459 0.3 
c1:.,>1- - . -..---rL 11,151 1.: 
Cuzyln lL1a & , ? C 6  i . !  * .  20,l:i * - Csrnlcn - . 3  - - 4  - =  ___.> -- ?.c:,Ei5 4 . : 

CCST.! TSTE (C.!!;T CC.'.S'i) l l> ,S? . i  14.  ? ?  
Tzj z r ~ i o  :.'I, i d 5  3.! - 
c~~I:LI li),2S6 1.2  
:.:I,:s?.!>c 2 3 , 7 5 3  3 .2  
I . . . - . ~ : . ~ , . ~  . 15,363 1  . !' .. .:...- 1 5 ,  $6;: I . '? :-L..-ss 
.. ......._ , ........~.. b. & ,  5 5 7  0 "  . . 
... . . . . . .  ll:l!:!> , , .... -C_ i  1 .  ' 
I:.;; c:>r:! 7, l:c> 13 < ,? 

,.; , p - , *  .---,. 
; ; ( ! :  C?>.S?) ?\?2,!?15 . .... . 49. l.: 
,-. -. ' . 3  :;cei~ 2 ' j ? , ? ' j !  3 i . S  
+.# .. ,,, . .  ..:,l.i::: 15,!?i I . ?  

1 .,.,.. ,,~.;:.:!,<:,> - :I . ',: 
. . :?,!*:? > '.. 

:.:!!!LC!; -. ~. 
;. "*... < * !  3'1 , i:C;.', 3 .  ' 

... , > ..... ! .  ! I:! :! 2 I !, :. ., ... . . .  - - - - . - . *. - -- -- . -. 

). ..,... , . . ,  i II!'::: \ 7ql..5r)4 % I - ,  263.5 . . . - . . . . . . .  . . .. . . .. - - - - - - - - - - - - -- - - 



Table12. Tota l  landing of f i s h  and s h e l l f i s h  i n  pounds by coas t  r e p o r t e d  f o r  
Puer to  Rico dur ing  1983, 1964, 1985 and 1986 

Year North Coast South Coast East Coast Nest Coast Tota l  

1963 466,846 1,002,899 637,521 2,028,792 4,1Et,252 

1064 393,916 837,544 435,711 1,818,702 3,465,575 

1935 404,316 711,649 576,597 1,618,484 3,311,25 

19SO 118,327 165,338 113,824 392,015 791 ,Z :A 

To ta l  1,383,407 2,719,430 1,763,653 5,907,943 11,77',-53 





1 3 Quantity and vtilue of fish and s'lellfish by spec:cs a n d  gear f ? r  1963. 
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Table 1.4.. Quant i ty  and v a l u e  of f i s h  and s h e l l f i s h  by s p e c i e s  and gear  f o r  1984. 





Table 15. Quant:ty and value of fish and shellfish bv species and gear for 1985. 
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Table 17 .Yearly Summary of tota l  landing by gear for 1983 
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Table 18 Yearly s m r y  o f  t o t a l  landing  by gea r  f o r  1984  

Gear Pounds Pe rcen t  

Beach s e i n e  177,414 

Pot 1,350,987 

Lobster  pot  

G i l l  n e t  

. *Line 

T r o l l  l i n e  

**Trot l i n e  

Cast n e t  

Spear  

28,023 l e s s  t han  one  

351,007 10 

722,908 2 0 

237,441 6 

24,150 l e s s  than one  

20,225 l e s s  than one  

170,406 4 

By hand 403,315 1 1  

Tot a 1  3,485,876 100 

"Hand l i n e ,  snapper  r e e l  ( c a l a ,  c a r r e t e ,  e t c . )  
**Long l i n e  



Table 19 Yearly summary of t o t a l  l and ing  by gea r  f o r  1985 

Gear Pounds Percent  

Beach s e i n e  137,022 4 

Fish pot  1,148,969 34 

Lobster pot  16,176 l e s s  than  one 

G i l l  n e t  438,259 13  

Reel 

*Line 

**Troll l i n e  

Trot l i n e  

Cast n e t  24,079 

Spear 166,136 

by hand 3,709 l e s s  than one 

Others 39d,003 12 

TOT.4L 3,311,046 100 

*Hazd l i n e ,  snapper  r e e l  
**Long l i n e  



. . 
Tzble 20.. ~~~~~~~y of o p e r a t i n g  Gesrs ,  a n d  p c r c e ~ i t  o f  t i le 

t o t a l  i n  P u e r t o  Rico, 1963-1955. 

Gear 

Zeach s e i n e  
F i s h  p o t s  
Lo3s:er p o t s  
G i l l  c e t s  
II.;ir,c! l i n e s  
T r o l l  l i n e s  
Ecels  
Lon; l i x e s  
c2st  n e t s  
S p e ~ r s  
Dci?ers 
B;r hand 





T s b l e  21. .Quanti tv .and v a l u e  of f i s h  and s h e l l f i s h  hy s p e c i e s  and month f o r  1983. 
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Table 22. Quantity and value of fish and shellfish by species and month for 1984. 
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Table23..  Q u a n t i t y  acd va lue  of  f i s h  e n d  s h e l l f i s h  by s p e c i e s  and month f o r  1985. 





.- 
-+- 

Table 24 . Quanti ty of f i s h  l and ings  i n  Puerto Rico by s p e c i e s  and month, 1986. 

I January t February , March I t t I TOTAL 
Species  (Especies)  f Lbs. P/L Lbs. P/L : Lbs. P/L : Lbs. P/L 

Lane Snapper (Arrayado) 10,007 1.28 6,612 1 .29 11,184 1.37 27,803 1.31 
Tunn ( ~ t f i n )  14,553 . 84 6,253 - 9 3  1,882 .R6 22,688 .R7 
Ballyhoo (Balaj6)  795 .66 570 .69 1,202 .72 2,567 .69 
Grunt ( ~ o q u i c o l o r a d o )  24,830 ,92 22,351 8 27,444 .91 74,625 .89 
Bogfish (Capitgn) 3,751 1 .39 2,639 1.31 3,014 1.47 9,404 1.39 
Trunkfish (Chapin) 3,398 1.01 3,653 1 .31 3,661 1.31 10,712 1.21 
S i l k  Snapper ( C h i l l o )  36,448 1.94 46,144 1.94 37,371 1.93 119,963 1.93 
y e l l o w t a i l  (Co l i r rub ia )  12.695 1.47 8 ,736 1.29 10,863 1.40 32,294 1.38 
Dolphin (Dorado) 10,471 .97 2,592 1.63 1,067 1.09 14,130 1.23 
s q u i r r e l f i s h  (Gallo)  2,269 .57 1,851 .54 1,254 .86 5,374 .65 
Mullet ( J a rea )  3,570 .78 3,916 .82 3,287 .87 10,773 .82 
Jack ( J u r e l )  9,261 .64 3,502 .78 3,139 1.1'6 15,902 -86  

* 
p a r r o t f i s h  (Loro) 17,083 .75 15,636 .84 13,740 .81 46,459 .80 
Blue Marlin (Marlin Azfil) 1,785 1.76 - - 651 1.33 2,436 1.54 
Grouper (Hero) 38,804 1 .22 29,451 .80 17,470 1.32 85,725 1.11 
Mojarra (Mojarra) 1,497 .88 1,061 .91 1,703 .91 4,261 .90 
Snappers (Pargos) 2,103 1 .29  2,568 1.29 1,701 1.61 6,372 1.39 
Tr igge r f i sh  (Pe je  Puerco) 5,195 .93 2,132 .97 4,352 1.03 11,679 .97 
Barracuda (Piciia) 4,535 1.02 2,473 .76 2,345 1.02 9,153 .93 
Porgy (Plums) 1,988 .82 1,041 .78 818 .85 3,847 .81 
Snook (Robalo) 2,894 1.17 1,986 1.16 1,885 .92 6,765 1.08 
Goatf i sh  (Salmonete) 6,604 1.06 2,446 .97 2,352 .97 11,402 1.00 
Mutton Snapper (Sama) 3,274 1.34 3,370 1.24 3,190 1.48 9,834 1.35 
Sardine  (Sardina)  2,488 .98 1,455 .98 1,884 1.01 5,827 .99 
Mackerel ( S i e r r a )  14,532 1.34 5,553 1.34 9,519 1.36 29,604 1.34 
Shark (TiburSn) 2,740 .77 1,491 .57 1,388 .60 5,619 .64 
Other f i s h  (Otros peces)  23,809 1.03 21,626 1.00 25,439 1.01 70,874 1 .01 

T o t a l  f i s h  (To ta l  peces)  261,179 1.17 201,108 1.19 193,805 1.26 656,092 1.20 * 
Conch (Carrucho) 20,342 1.51 12.211 1.52 24,232 1.51 56,785 1.51 
Land Grab ( jueyes)  5 7 3.00 26 3.00 9,767 3.00 9,850 3 .00 
Lobster  (Langosta) 21,079 3.69 18,743 3.62 22,345 3.74 62,167 3.68 
Oysters  (Ost iones)  - - - - 500 1.00 500 1.00 
Octopus (Pulpo) 1,648 1.82 1,317 1.70 1,457 2.03 4,422 1.85 
S h e l l f i s h  (Otros mariscos)  737 1.48 273 1.77 678 1.87 1,688 1.70 

T o t a l  s h e l l f i s h  (To ta l  mariscos)  43,863 2.57 32,570 2.73 58,979 2.61 135,412 2.63 

TOTAL 305,042 1.37 233,678 1.40 252,784 1.57 791,504 1.44 





Table25 . Number of f i s h  per  spec ie s  measured by month f o r  t h e  B i o s t a t i s t i c a l  Sampling Program 

t 
t 1985 I 1 

t 1986 
Family and Species  

I 

:Apr i l  May June J u l y  Aug. Sept. Oct. Nov. Dec. :Jan. Feb. Mar. :TOTA 

Ser ran idae  
~ p i n e p h e l u s  f u l v u s  47 121 108 63 244 110 8 38 60 37 50 58 94 
E. p u t t a t u s  - 34 64 90 112 348 142 77 39 91 30 12 43 104- 
E. s t r i a t u s  - 4 5  6  6 2 2  6 2 5 2 4 0 0 6 7  
E. a f e r  - -  0  1 1 0 3  2  0 0 0 4 8 2  0 5 7  
E. adscens ion i s  - 0 1 9 0 2  0 1 0 0 3 0 0 1 6  
E. morio - -  0  1 1 1 4  0 0 0 0 0 0 0  7  
E. i t a j a r r a  - 0  0  0  0  2  0 0 0 0 0 0 0  2  
E. c r u e n t a t u s  0  0  0  0  1 0 0 0 0 0 0 0  1 
Mvcteroperca i n t e r s t i t i a l i s  0  0  0  0  0  2 0 0 0 0 0 0  2  
Mvcteroperca venenosa 1 1 3  1 2 0  3  1 2  3  1 0 0 3 6  

L. vivanus - 

L. m. 
L. a n a l l s  - 
L. buccanel la  - 
L. campechanus - 
Ocyurus chrysurus 
Rhomboplites aurorubens 
E t e l i s  o c u l a t u s  

HaepluliGae 
Haemulon p lumier i  
H. f lavol inea tum - 
H. album - -  
H. s c i u r u s  
H. aurol ineatum - 
H. macrostomum - 
H. parrai - 
H. bonar iense  - 
Spar idae  
Calamus gennatu la  
C. bajonado - 
Calamus spp. 
Calamus calamus 

Carangidae 
Vomer(Se1ene) s e t a p i n n i s  

Mullidae 

Pseudupeneus maculatus - 
Mulloidichthvs mar t in i cus  

l i s t i d a e  
B a l i s t e s  v e t u l a  

O s t r a c i i d a r  
Lactophrys t r igonus  
L. b i c a u d a l i s  - 
L. polvgonia  - 
L. t r i q u e t e r  - 
Lacto h r  s spp. 
&omis 

Labridae 
Lacnnolamus maximus 
Halichoeres r a d i a t u s  

Scombridae 
Scomberomo~us r e p a l i s  2 0 8 1 0 0  0 0 0 2  0 0 0  
S. caval la  - 0  3  3 1 4  0  1 3 . 0  0  0  1 0  0  22 34 1 
g. maculatus (probably r e g a l i s )  6 0  0  6  0  4 0 0 0 0 0 0 1 6 ~  
,&unnus a t l a n t i c u s  0 0 0  1 0  0 0 0 0 0 0 0  1  

Coryphaenidae 
0 2 0 0 0  *-ryphaena h ippurus  0 0 0 0 0 0 0  

TOTAL 550 910 1148 1118 2460 2188 1047 656 859 769 315 265 1229 

Inc ludes  a l l  f i s h  even i f  not  a l l  d a t a  was used f o r  l eng th  frequency analys is -see  t e x t .  





Table 2 6 .  Seasonal d i s t r ibut ion  o f  s i z e  c l a s s e s  o f  indiv iduals  o f  the y e l l o w t a i l  snapper Ocyurus 
chrysurusErorn Apri l  1985 through Marcli 1986. 

1985 1986 

S i z e  c l a s s  (nun) April May June July hug. Sept.  Oct. Nov. Dec. Jan. Feb. Elarch 

TOTAL 22 17 177 102 6 9  233 165 22 35 34 15 

TOTAL 



Table 2 7 .  Seasonal  d i s t r i b u t i o n  o f  s i z e  c l a s s e s  of i n d i v i d u a l s  o f  t h e  queen t r i g g e r f i s h  B a l i s t e s  v e t u l a  
from Apri l  1985 through March 1986. 

1985 1986 
S i z e  c l a s s  (mm) Apri l  May June Ju ly  A .  Srpt .  Oct.  Nov. Dec. Jan. Feb. Marc11 TOTAL 

TOTAL 



T a b l e  28. 

S i z e  class 

S e a s o n a l  d i s t r i b u t i o n  of  s i z e  c l a s s e s  of  i n d i v i d u a l s  o f  t h e  r e d  h i n d  Ep inephe lus  g u t t a t u s  
from A o r i l  1985 th rough  March 1986 - 

1985 - 1986 
(m) 7gZ?iTTlay J u n e  J u l y  nug. S e p t .  Nov. Uec. Jan .  F e b F  KrFli TOTAL. 

TOTAL 
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1 6 1  
LZE 

I ZE 09 LZ E l  E' i l  L I Z  S'71 0 V 1 L  111 TVLOL 

E Z I 1 I T  Z '7 Z 9 
L 'i S 9 1  E L 1  'iZ '7 0 I 
EZ E 0 1 L 8 1  EZ '7E 91 E L I 8 1 
BE 1 L S Z 8 L 'i SE 5 9  8Z I1  EZ 6 E 

SZE-IOE 
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S L Z - I S 1  
OSZ-9ZZ 
SZZ-IOZ 



Table 30 . Seasonal d is tr ibut ion of s i z e  c l a s s e s  of individuals  of the white grunt (Haemulon plumieri),  1985-  1986 

- 1985 1986 .............................. 
Size  c l a s s  (mm) April May June July Aug. Scpt. Oct. Nov. Dec. Jnn. Fcb. Morcli TOTA1. 

u 
TOTAL 5 9  186 193 148 382 542 377 192 261 159 10 2 6 2,535 



Table 30a: Length-Weight Rela t ionships  of the  Haemulon spp from t h e  trap f i s h e r y  
f o r  1985. P r e d i c t i v e  r eg ress ion  

H. aurolineatum log10 (VZ'l!) = -3.155 + 2.333 log10 (EL) 2 - n= 21 r =.909 

H. album log10 .(WT) = -3.749 + 2.599 log10 (EL) 2 
- -  n= 33 r =.853 

H. f lavolineatum log10 (WT) = -3.774 + 2.603 log10 (EL) 2 - n=207 r =.800 

H. macrostomum l o g l 0  (WT) = -3.849 + 2.648 log30 (FL) 2 
- n= 32 r =.956 

H. p a r r a i  log10 (WT) = -4.478 + 2.905 log10 (EL) 2 
- n=23 r =.974 

H. plumieri  l o g l a  (WT) = -4.420 + 2.885 log10 (EL) 2 - n=2433 r =.928 

H. s c iu rus  l o g l o  (WT) = -4.498 + 2.917 log lo  (EL) 2 
- n=398 r =.929 

H. p l u a i e r i  by month ' log10 (WT) = A + B (log10 (FL) ) 

A B n 
2 

r 

Predic ted  weight f o r  a 200 m EL f i s h  
W t  (g) 

H. aurol ineatum - 
H. album - -  
H. f lavol inea tum - 
H. macrostomum - 



Table 30b. Haemulon composition of  the  t r ap  catch. (Dennis and Rooker) 

N - % - 
. H. plumieri  . - 2457 76.1 

H. sciurus  - 410 12.7 

H. flavolineatun 246 - 7.6 

8. album - -  33 1 . 0  

H. macrostomum - 3 1 1.0 

H. p a r r a i  - 24 0.7 

H. aurolineatum - 2 1  0.7 

H. melanurm - 5 0.1 

Total  3227 



E 
1 
1 E 
L I Z  

G'?'? 
S Z E  
65 



Table 32 . Seasonal d i s t r i b u t i o n  ot' s i z e  c l a s s e s  o f  ind iv idua l s  o f  t h e  trunkf i sh  LacLoplirys tr igonus .  
from Apr i l ,  1985 through March, 1986. 

---- 1985 1986 
S i z e  c l a s s  (nun) .-+rx - 3 y  June 3 i i l y A G . -  S F p E  Tcf; 7otr;- -?)eC;- 3 a n r  Feb.- W r S r  TOTAL 

226-250 2 2  

TOTAL 2 3 5 5  



E 1 SZ L I L Z LE L E  L 1  1 E OE 'iZ TVLOL 



Table 34 . Seasonal  d i s t r i b u t i o n  of s i z e  c l a s s e s  of i n d i v i d u a l s  of t h e  l~oneycomb cowfish Lactophrys 
p o l i e o n i a .  from A p r i l  1985 through March 1986. 

1985 1986- - - - ----------------- ----- 
Size  c l a s s  (mm) Fr1T T f a y  June J u l y  Aug. Sep t .  Oct. Nov. Dec. Jan. Feb. March 

TOTAL 5 17 67 26 7 9 120 2 7 12 15 7 

TOTAL 



00E-9LZ 
SLZ-ISZ 

I I OSZ-9ZZ 
1 szz-102 



Table 36 . Seasonal d i s t r ibut ion  o f  s i z e  c l a s s e s  o f  indiv iduals  o f  the spotted trunkEisll Lactopllrys 
b icaudal i s .  from April  1985 through Elarch 1986. 

1985 1986 _ - _ _ _ _ _ _ _ - _ - - - _  ---- ------- 
S i z e c l a s s f m )  Apri l  khy June July Aug. Sept.  Oct. Nov. Dec. Jan. Feb. March 

TOTAL 

TOTAL 



Table37a. Number of l o b s t e r s  repor ted  by c o a s t  by month and t o t a l  number of l o b s t e r s  
measured by sex p e r  month. 

I985 t 
- 

1986 I 1 I 

Coast I ,Apr. May Jun. J u l .  Aug. Sept.  Oct. Nov. Dec. :Jan. Feb. March:TOT 

. East  24 26 21 15 22 104 12 125 31 1 4  - 12 LL 

West 180 - 65 70 87 82 60 33 67 32 39 - i 

North - - - - - - - 5 12 5 8 - - i 

South 50 29 62 91 55  124 126 157 97 50  - 29 E 

TOTALS 254 55 148 176 164 310 203 327 200 104 39 41 2,C4 

Egg bearing - - - - 2 - 1 - - 1 - - 
No. female 130 23 69 8 1 86 138 106 150 88 52 19 13 S! 

No. male 174 32 79 95 7 6 172 96 177 112 51 20 28 1,C. 



Tab le  37b. Number of l o b s t e r s  r e p o r t e d  by cnz.:;t by lnonthfrom hp&l 1984 through March 1986. 

1984 1985 

Coast  Apr. Way J u n .  J u l .  Ails. S e p t .  Oct.  kiov. DEC. Jan .  Feb. March T o t a l  
- 

West 158 . 246 100 103  8 0  4 6 6 3 28 169 - - - 993 

E a s t  2 6 118 67 - 1 3  - - 5 52 ?+ 33  42 30 0 

South  2 - 34 12 - - 45 - 39 34 66 3 3 265 

T o t a l s  186 364 2'31 115 9 3  4 6 108 33  263  68 99 75 1651 





Table 38A.Lengtb-frequency d i s t r i b u t i o n  by sex  and by montll fo r  t h e  spiny l o b s t e r ,  Fanulirrr:; or;.us (n-2021) 

Sire c l n s - r q  
Scar E!dnth Sea 2 2-2.5 2.5-3 3-1.5 3.5-i 4-4.5 4.5-5 5-5.5 5 . 5 - !  6-5.5 6.5-7 T O T , \ L S  

I985  Apr i l  female 2 2 2  47 4 0  14 5 130 
male I 1 9  19 44 3 1 9 I I?[, 

ttav female 2 5 8 7 I 2 I 
male 5 4 7 9 I 32 

J u n e  female I 7  l u  14 l i  I I 6 9  
male 6 19 I? 13 17 8 1 I t I 79 

J u l y  female 1 2 1 7  2 9  22 10 81  
male 5 1 5  34 2 8  9 2 I I 9 5  

August female b 14 38 15  1 )  3 1 84 
male 12 2 0  19 14 8 3 i o  

September female 2 3 1 66 30 7 2 133 
male I 1  2 9  57  40 2 0  7 7 I l i Z  

October female I 10 38 39 17 2 1Ui 

November female 6 2 3  59  b9  8 4 I 2 I50 

December female 2 I I 3 3  28 9 3 8 3  

1986 January female I 8 1 9  1 3  8 3 1 5 3 

m d e  7 I? 1 0  1 3  " 4 4 1 5 1- 
February female 1 1  7 1 I 0 

male 1 9 6 2 2 2 0  

.\!arch female I J 9 1 3  
male 4 14 9 1 28 

TOT,\LS 1 7 7 3 2 3  632 5 i M  28 I 92 2 0  11 4 2 2 , 0 2 1  

tevilles I 38 165 i 6 4  262 98  24 I 3 o o 9 5 ~  
male 0 3 9  1 5 i  268 316 I83 hfl t i  8 4 I I ,Of,: 



T r B l c  38b. Length-frequency d i s t r i b u t i o n  by s e x  and  by month f o r  t h e  s p i n y  lol-rt.;r,  P ; :n t l l i r c s  z r : zc .  { : ; ~ ! 5 5 5 )  - -,- 

q Size clssscs 

Year ?:oil t 11 '2-2.5 2 . 5 3 ,  3-3.5 3.5-4-4-4.5 - 5  5 -5 .5  4 -5 .6  G-:,.5 5 . 5 - i  'Totals 

1: $S A p r i l  f elnnles 1 18 24 2 3 15 5 1 
males 2 2 3 18 2 1 2 1 12 2 

!Izy f ernales 13 2 7 4 4 C .i 2 8 . 12 4 102 
males 11 2 2 34 L  8 37 15 8 3 1 1 l ELl 

J u n e  Fcwnles 7 1 f* 18 16 9 4 1 2 
males 3 1 6  17  12 12 5 2 2 

J u l y  f e m a l e s  1 15 10 14 6 6 
males  2 11 2 2 13 11 4 

Augt:st f e m a l e s  3 * 9 16 15 5 
males  3 6 15 12 4 4 

September f e m a l e s  2 8 11 
males  1 c! 7 5 4 2 

October  f e m a l e s  
males  

t1ove:lber f e m a l e s  
males 

. 1  ,22 38 17 G . '  Deceeber f e m a l e s  32 
males  5 12 2 5 46 38 11 

1985 January  f e n a l e s  

males 

Febraary f e 3 a l e s  
males 

,.nrch , , f c n ~ a l c s  1 2  15 3 . ' I  I. 1 
cslcs 1 9 15 10 6 -  2 - L 3 

T o t a l s  52 2 12 395 4 75 396 120 33 7 2 1 1,::s 



Table 39. Coastal and oceaniclpelagic fishes landes per month at local fishing tournaments, Males ( E t ) ,  Female (F), and 
Totals (T) are presented in each volumn. (1985) 

April May June July August September October 
Species F M T  F M T F M T  F M T F M T  F M T F 74 T TOTALS 

Coryphaena hippurus 17 4 23 28 12 43 10 10 20 - - - - - 1 3 2  6 1 0 2  95 

~canthocybium solanderi - - - - - 6 - 1 9  - - - - - 1 - - 3 - - -  7 

~akaira nigricans - - 1 2 12 16 7 13 20 9 10  19 58 52 114 i 8  71 99 3 10 13 282 

Tetrapturus albidus - - -  1 - 1  - - - - 3 3 - -  - 3 5 13 17 - - -  
Thunnus albacares - - -  - .  - - - - 1 - - - - - - - - 4 - -  1 6 

~stiophorus platypterus - - - - - 1 - - - - - 1 - - - - -  - 9 5 17 19 

Katsuwonus pelamis - - -  - - 2 - - -  - - -  - - -  - -  - - - -  2 

Tetrapturus pfluegeri - - - - - - - - -  - - - 1 - 1 - -  - - - -  1 



Table 4 0  . Number of king mackerels Scomperomorus cavalla and cero 
S. regalis measured between May and July, 1985. - 

Species FfaY June July T O T A L  

 comero or nor us cavalla 14 37 13 6 i  

S. regalis - 120 32 10  162 

TOTAL 134 69 23 226 



Table 41 . Number and sex o f  dolphin (fish) Coryptkaena - hirpurus per month. 

Sex Apri l  bhy June July  August September October TOTAL 

Female 17 28 10 0 0 3 1 59 

Male 4 12 10 0 0 2 

Unknown 0 3 0 0 0 0 

Tot a 1  2 1 43 20 0 0 5 

~ o t  measured 2 0 0 0 1 1 

m 
-J T o t a l  reported - 95 





Table 4 3 .  Number of b lue  mar l in ,  Elakaira n i g r i c a n s  pe r  month by s e x  (1985). 

Sex A p r i l  &lay June Ju ly  August September October TOTAL 

Female 0 2 7 9 58 28 3  107 

Unknown 1 2 0 0 4 1 0 8 

Tot a 1  

~ o t  measured ox 

T o t a l  repor ted  - 288 
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